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1.0 INTRODUCTION

The United States Army Corps of Engineers (USAGE) has tasked OHM
Remediation Services Corp. (OHM), a wholly owned subsidiary of OHM Corporation,
under the Rapid Response Contract No. DACW45-89-D-0516, Delivery Order No. 58, to
perform removal of hard rubber battery case material at various locations associated with
the NL Industries/Taracorp Superfund Site (NL Site) in Granite City, Madison, and
Venice, Illinois.

This final work plan (WP) is intended to detail the methods which will be
employed to perform the work. This WP includes a discussion of the scope of work in
Section 2.0 and OHM'S technical approach in Section 3.0. Section 4.0 discusses OHM's
subcontractor management plan. OHM's project team and organization is presented in
Section 5.0. The Contractor's Sampling and Analysis Plan (CSAP) is included as
Appendix A and the Site-Specific Health-and-Safety Plan is included as Appendix B.

1.1 SITE HISTORY

The NL Site includes the NL Industries/Taracorp Plant, a former secondary lead
smelting operation located at 16th Street and Cleveland Boulevard in Granite City,
Illinois. Prior to 1903, the plant included various smelting related equipment and
processes. From 1903 to 1983, secondary lead smelting occurred on site. These activi-
ties were discontinued during 1983 and the equipment dismantled.

In July 1981, St. Louis Lead Recyclers, Inc. (SLLR) began using equipment on
adjacent property owned by Trust 454 to separate components of the Taracorp waste
pile. The objective was to recycle lead bearing materials to the furnaces at Taracorp and
send hard rubber off site for recycling. SLLR continued operations until March 1983
when it shut down its equipment Residuals from the operation remain on Trust 454
property as does some equipment

A State Implementation Plan for Granite City, Illinois, was published in
September 1983 by the Illinois Environmental Protection Agency (IEPA). The lEPA's
report indicated that the lead nonattainment problem for air emissions in Granite City,
Illinois, was in large part due to emissions associated with the operation of the secondary
lead smelter operated by Taracorp and lead reclamation activities conducted by SLLR.
The IEPA procured Administrative Orders by Consent with Taracorp, SLLR, Stackorp,
Inc., Tri-City Truck Plaza, Inc., and Trust 454 during March 1984. The orders required
the implementation of remedial activities relative to air quality.

NL Industries as former owner of the location, voluntarily entered into an Agree-
ment and Administrative Order by Consent with the United States Environmental
Protection Agency (USEPA) and IEPA in May 1985 to implement a Remedial
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Investigation/Feasibility Study (RI/FS) for the location and other potentially affected
areas. Taracorp was not a party to the agreement due to the fact that it filed for bank-
ruptcy. The USEPA determined that the location was a Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) facility and it was placed on the
National Priorities List on June 10, 1986.

12 DESCRIPTION

This action requires the excavation and disposal of fill material placed in alleys,
parking lots, driveways, and yards in residential communities. The communities include
Granite City, Madison, and Venice, Illinois. The Record of Decision (ROD) established
the action levels for this project at 500 parts per million (ppm) of lead for residential
areas and visibly clean for driveways, alleys, etc. Following the removal of the contami-
nated material, the impacted areas will be restored. This restoration will include sodding
the yards and paving the alleys, driveways, and parking lots.

1.3 PROJECT OBJECTIVES

The objectives of this field effort are to excavate any visible lead battery casings
and slag and confirm that all contaminated soils have been removed to the action level
of 500 ppm. Investigative sampling has been performed by Woodward-Clyde Consultants
(WOODWARD-CLYDE) and reported in the WOODWARD-CLYDE Draft Final
Report, NL/Taracorp Superfund Site, Granite City, Illinois, October 1992. Data
summary information from the WOODWARD-CLYDE report is included as Exhibit I to
this work plan. Quantity determinations used for estimating amounts and costs of
hazardous and nonhazardous materials for unearthing and disposal are based on the
WOODWARD-CLYDE report Based on the initial study, the areas of excavation have
been generally defined. OHM will follow the direction of the USEPA on-site repre-
sentative to determine the limits of the excavation(s). OHM will incorporate X-Ray
Fluorescence (XRF) screening to assist in the removal action. After the material has
been excavated, an estimated 176 confirmatory samples will be collected. Samples of the
excavated material will be obtained to determine appropriate disposal options.

The type of data needed to meet the project objectives will be generated through
the installation of hand auger soil borings. The analyses required to meet the project
objectives are total lead using SW-846 Methods 3050/7421 and Toxicity Characteristics
Leachate Procedure (TCLP) Resource Conservation and Recovery Act (RCRA) metals
using SW-846 Methods 1311/6010 and 7000 Series methods. Six TCLP samples, one
from each nonhazardous site will be collected. In addition, 205 lead only TCLP com-
posite samples, one composite sample from each stored truck load, will be collected and
analyzed for TCLP lead. One sample of the backfill will be analyzed for volatile and
semivolatile organics, pesticides, and RCRA metals.
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The cleanup criteria outlined in the ROD dated March 30, 1990, as defined by
the USEPA, requires the removal of all visual contamination from the alleyways,
driveways, etc, and a cleanup criteria of 500 ppm of lead for the residential locations.
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2.0 SCOPE OF WORK

This section has been prepared based upon the scope of work delineated by the
document provided to OHM by USAGE entitled:

FINAL SCOPE OF WORK FOR
CONTRACT NO. DACW45-89-D-0516

DELIVERY ORDER NO. 58
RAPED RESPONSE

NL INDUSTRffiS/TARACORP
GRANITE CITY, ILLINOIS

NOVEMBER 17, 1992

The scope of work in general encompasses the following tasks:

• Work plan development

• Site visit

• Site administration

• Mobilization/demobilization

• Site preparation and teardown including the setup and teardown
of decontamination facilities, support equipment trailers, clearing
and grubbing of brush, paving, and landscaping

• Excavation of contaminated soils and restoration of contaminated
areas

• Sampling and laboratory analysis as necessary to procure proper
disposal of wastes

• Storage of nonhazardous wastes for classification and authori-
zation for disposal as an DBPA special waste

• Transportation and disposal of hazardous and special wastes

• Final project report
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2.1 WORK PLAN DEVELOPMENT

The project work plan describes how the work will be performed according to the
scope of work as delineated by USAGE and environmental, industrial standard, and
health-and-safety requirements.

The work plan also consists of a CSAP, included as Appendix A. The Site-Safety
and Health Plan (SSHP) is included as Appendix B. Site-Specific Advance Agreements
(SSAA) are included with the cost proposal submitted under separate cover.

Prior to preparation of this work plan, a site visit was made on September 22,
1992. Representatives from WOODWARD-CLYDE, USAGE, and OHM met for this
site visit and toured each location. After the tour a telecommunication conference was
conducted with USEPA Region V, EEPA, and tour participants to discuss remediation
strategies and expectations.

The information provided by the site visit, previous characterisation work
performed by WOODWARD-CLYDE, and the scope of work provided by USAGE
served as the basis for the preparation of this work plan and associated documents.

2.2 SITE ADMINTSTRATION/IjOGISTICAL SUPPORT

Prior to full-scale mobilization to the location, logistical preparation activities will
be performed. These activities are expected to include:

• Preconstruction meeting

• Arrange for waste hauling licenses

• Meet with property owners

• Locate utilities at each property

• Establish transportation routes between each property and
support area

• Coordination with local agencies and hospital, including Brett
Hanke, Granite City, Illinois, Engineer; Tyrone Echols, Mayor of
Venice, Illinois; and Eddie Salmond of Eagle Park Acres prior to
excavation for coordination and information regarding city
ordinances, load limits, etc
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The project site administration will be centrally established at the former USAGE
maintenance facility. Site administrative activities performed from this location will
include:

• Site supervision
• Cost tracking/reporting
• Health and safety
• Waste tracking/documentation
• Field sampling/analytical support
• Field purchasing/subcontract management
• Logistical support

2.3 MOBILIZATION/DEMOBILIZATION

This task involves the actual transportation of personnel, equipment, materials,
and other resources to and from the project site. A majority of the personnel and equip-
ment will be mobilized at the beginning of the project and demobilized at the end of the
project This is especially true for the supervisory/administrative personnel and the
support equipment such as vehicles and decontamination/office trailers. Most personnel
and equipment will be mobilized from OHM'S St. Louis, Missouri, division. Subcon-
tractor mobilization and demobilization will be managed by the OHM project manager
in close conjunction with site supervisory and USAGE identified site-specific needs.

All necessary permits and licenses will be secured before site mobilization. The
only permit needed for this project is a waste hauling license on each truck transporting
waste in Madison County. The one-time $50.00 per truck fee and license will be
arranged by OHM. The transporter companies and disposal facilities will be USEPA
licensed operations. Also, prior to mobilization, all on-site employees will have com-
pleted Occupational Safety and Health Administration (OSHA) 40-hour hazardous
materials training.

2.4 SITE PREPARATION AND TEARDQWN

The command post/project on-site office and equipment staging area will be set
up at the former USAGE maintenance facility. The USACE-owned location has been
chosen for its security, accessibility, and storage area attributes. The area will be fenced
with a locking gate. This area is in a location accessible to all of the work areas and has
sufficient office and equipment storage space.

For security reasons the machinery used for excavation will be moved to the
USAGE site at the close of business each day. The machines will be driven to the edge
of the contaminated zone, scraped clean to remove gross contamination, and loaded on a
lowboy trailer. Once the machine is loaded on the trailer, the tires or tracks will be
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wrapped in visqueen to keep from contaminating clean ground or roadways. The bucket
of the machine will also be wrapped before transport. If equipment is left on site during
the off shift, a watchman will be retained for surveillance.

While loading materials for disposal or stockpiling, the tires of the trucks may
come in contact with contaminated material. When this occurs a portable decontamina-
tion pad will be utilized. It will be set up at the exit point and the tires will be sprayed
off with a high-pressure water laser as the vehicle exits the site. The decontamination
rinsate will be collected and will be applied to contaminated soil as it is loaded into
containers as a dust control measure.

At the conclusion of the project all equipment used on the site will be decon-
taminated before demobilization. Portable decontamination pads will again be used.
Gross contamination will be scraped from the machines prior to being washed with a
high-pressure water laser. The decontamination rinsewater will be collected and will be
applied to the last loads of contaminated soil as a dust control measure.

2.5 EXCAVATION OF CONTAMINATED SOILS AND RESTORATION OF SITES

The 16 locations are quite variable in area and depth of excavation. Table 2.1
lists estimated volumes and depths of excavation based on information supplied by
USAGE Statement of Work, Appendix G. Exhibit I provides the data obtained for the
WOODWARD-CLYDE "Draft Final Report, NL/Taracorp Superfund Site, Granite City,
Illinois, October 1992," which provides sample locations, depths, and analytical results.

The excavation techniques employed at each location will vary according to
location accessibility and the depth and extent of material to be removed. Minimization
of disturbances to adjoining properties/areas will also be a key consideration in perform-
ing each excavation. OHM anticipates using tracked excavators, backhoes, Bobcats, and
manual removal methods.

Dust control will be a major effect. A water truck equipped with a spray bar and
hand nozzle will be available at all times to prevent fugitive emissions. Water from
decontamination sources will be recycled this way.

No waste including special nonhazardous waste will be placed in open piles during
removal efforts. All wastes will be loaded directly into containers (i.e., bags, rolloff
boxes, tractor trailers, etc.). Nylon reinforced polyethylene (1-cubic-yard) bags will be
used to contain the excavated soil at the residential areas for dust control and temporary
storage purposes. All wastes excavated as anticipated nonhazardous waste based upon
the WOODWARD-CLYDE report will be stored in the poly bags during the 90-day
IEPA special waste classification period

OHM'S schedule (as discussed in Section 3.1) for excavation has been developed
to facilitate logistics management and limit the time required to transport equipment and
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TABLE 2.1

DATA SUPPLIED BY USAGE

Location

Missouri Avenue

Sand Road

Schaeffer Road

Estimated
Average Depth of
Excavation (feet)

1.5
1.0
1.0

Estimated
Nonhazardous

Volume (cubic yards)

80

1,415

0

Estimated
Hazardous* Volume

(cubic yards)

1,790

0

918

Venice Alleys

Abbott Avenue
Klein Avenue
Slough Road
Weber Avenue

2230 Cleveland

3108 Colgate
1628 Delmar

3.5
1.5
1.5
3.0
1.0
0.5
0.5

0
389
0

589

0

0

7

1,410
0

460
109

51

6

0

Eagle Park Acres

108 Carver
111 Carver
202A Harrison
203/205 Harrison
100/201 Hill
128 Roosevelt
203/205 Terry
208 Terry

1.0
No remediation

2.0
3.0
2.0
1.0
1.0
1.0

56
0
29

1,274
24

417
0

511

0
0

310
0

59
0

438
0

For purposes of this action, the term "hazardous" denotes materials that exceeded the
standard for lead under the TCLP test
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crews from location to location. During excavation activities, engineering controls and
security measures such as surrounding the exclusion zones with fluorescent orange PVC
barrier fencing will be employed to prevent cross contamination and unauthorized entry
to exclusion zones.

After receiving analytical result(s) that confirm the cleanup criteria of 500 ppm
has been achieved, OHM will restore the locations to preremedial conditions. Excava-
tions will be backfilled with clean soils and paving as required by the Scope of Work.
Fencing and other structures removed during remediation will be replaced and seeding
and revegetation performed where necessary.

OHM will utilize a local fill source chosen for quality of fill and price. OHM will
collect one sample of the backfill source to be used for the restoration activities. Addi-
tional backfill samples may be necessary if the soil composition/appearance changes
noticeably. The anticipated analyses for the backfill sample include volatile and semi-
volatile organics, pesticides, and RCRA metals.

2.6 SAMPLING AND ANALYSIS

At the residential areas, OHM will screen samples on site to quickly determine
the levels of lead using XRF technology. The XRF screening will be performed to assist
in removal of all material in the residential areas above 500 ppm lead. Sampling loca-
tions will be randomly selected on each wall and/or the floor of the excavation area.

A minimum of three verification samples from each excavation at the residential
locations will be sent to an off-site laboratory for analysis. The CSAP has the explicit
formula for determining the number of samples and the estimated number of samples
per location. The areas will be backfilled and restored after visual/verification sampling.

Composite samples for disposal will be collected from the two segregated waste-
stream types (hazardous and nonhazardous) of contaminated soil and analyzed for dis-
posal parameters. The purpose of two segregated wastestreams is to separate soils that
are expected to be more contaminated (based on the previous analytical results from the
investigative study) from the areas that are less contaminated. OHM will identify the
disposal facility(ies) to be used for this work effort and the required disposal parameters
for the facility(ies). The expected analysis for disposal is TCLP RCRA metals. Quality
assurance (QA) samples will not be required for these samples because the acceptance
of the disposal facility validates the data.

The decontamination water will be used for dust control during the loadout of
contaminated soils. OHM does not anticipate that the disposal of any decontamination
liquids will be required for this reason.
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2.7 TRANSPORTATION AND DISPOSAL

The waste associated with the locations which the WOODWARD-CLYDE
supplied data indicates all soil as nonhazardous will be placed in 1-cubic-yard nylon
reinforced bags and temporarily staged at the Taracorp and/or Trust 454 property to
await approval for disposal by the EEPA. This is a 90-day approval process. Upon
approval, tlis waste will be transported to a properly permitted nonhazardous landfill for
disposal.

The waste from all of the other sites will be transported directly to a properly
permitted RCRA hazardous-waste landfill.

2.8 FINAL PROJECT REPORT

OHM will issue a final report at the completion of the project. The report will be
prepared in <draft final form for USAGE review. The report will contain a summary of
the work performed at each location, photographic documentation, survey data, analyti-
cal report,, and transportation and disposal documentation.
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3.0 TECHNICAL APPROACH

This section discusses the operational methods, types of personnel, and equipment
which will be utilized to complete the scope of work.

3.1 SCHEDULE MONITORING AND CONTROL

The work tasks will be performed according to the schedule developed for the
project (see Figure 3.1). A network logic diagram is provided as Figure 3.2. Any major
modifications to the work plan will be submitted to USAGE for review prior to the
actual implementation of the modification.

The schedule will be monitored and controlled in conjunction with the tracking of
costs through the use of computerized cost/resource tracking and project management
techniques developed by OHM.

3.1.1 Submittals

Submittals include this final project work plan submitted as per the USAGE scope
of work dated November 17, 1992; daily Submittals; weekly status reports; hazardous-
waste manifest biannual reports; hazardous-waste manifests; and a final report.

Weekly status reports will be prepared in accordance with the requirements of the
scope of work and submitted by 0700 Central Standard Time on each Monday to the
locations specified in Table 1 of the scope of work.

OHM will submit to USAGE estimates of the amounts and types of wastes gene-
rated at the location for disposal in the weekly status reports and annual and biannual
hazardous-waste manifest reports. OHM will obtain currently required reporting forms
related to the shipment and disposal of hazardous waste as per the scope of work.

OHM will prepare hazardous-waste profiles and manifests for USAGE review,
approval, and signature prior to the scheduled shipment of any hazardous wastes. OHM
will also submit relevant shipping papers for nonhazardous wastes which may require
transportation and disposal from this project. OHM's Midwest Region Transportation
and Disposal Department will prepare hazardous-waste manifests and nonhazardous
waste shipping papers. OHM's transportation and disposal coordinator, will review all
waste profiles, land disposal restriction notifications, certifications, and waste manifests
prior to their submittal to USAGE.
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QMCKFILL OP 202A BARRISON
Q RESTORATION OP 202A KARRI SON

^•EXCAVATION or 201/201 KARRIOON
QBACKPILL 201/201 KARRI SON

ORMTORATICM or 201/205 KARRI SON
•IXCAVATION or 100/201 KILL

QBACKPILL or 100/201 BILL
QRISTORATION or 1*0/201 HILL

• EXCAVATICN or 120 ROOSEVELT
QBACKPILL 120 ROOSRVRLT
QBIITORATICM op 120 ROOSIVILT
• EXCAVATION or 201/20$ TERRY

D BACKFILL 201/205 TIRRY

QRUTORATION or 201/20} TIRRY
^•EXCAVATION or 200 TERRY

DBACRPILL or 20* TIRRY
QRISTORATION OF 200 TIRRY

CZ) EXCAVATION OF WIBIR AVI

QBACKPILL MUCK AVI
0 RESTORATION OF won AVI

1 1 EXCAVATION OF ABBOT AVI

OBACKFILL AMOT AVI
QnSTOBATION OF ABBOT AVE

1 1 IXCAVATICH OP ILIIN AVI

Q BACKFILL KLIIN AVI

Q RESTORATION OF RLIIN AVE
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OHM's transportation and disposal coordinator will submit all relevant supporting
documentation such as analytical reports and material safety data sheets with the above-
mentioned documents, accompanied with a cover letter which describes the logic by
which specific waste disposal alternatives are suggested by OHM to USAGE. OHM will
not ship any wastes without prior approval and signature of waste manifests by USAGE
on behalf of the USEPA

The preparation of the final report is discussed in Section 2.8 of this work plan.

3.2 PRECONSTRUGTION ACTIVITIES

Preconstmction activities for this project include the following items:

• Attending a preconstruction meeting with USAGE

• Issuing subcontracts for subcontracted work which can be defined
prior to initiation of the project

• Communicating with JULIE to locate potential utilities at the job
site

• Obtain permits as needed

• Obtain soil samples for waste characterization

• Others as needed .

• Videotaping of residential property so that it can be properly
restored following completion of the project

OHM understands that USAGE has arranged for right of entry to the contami-
nated areas from the USEPA and adjoining land owners as necessary.

3.3 CONSTRUCTION ACTTvTnES

The primary construction activities for this project include the following:

• Mobilization of personnel and equipment
*

• Site preparation including clearing and grubbing of support areas
and the set up of site office, support zones, decontamination
stations, and exclusion zones.

• Site preparation and fencing of the nonhazardous storage area at
Taracorp/Trust 454 property.

Revision 2
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• Excavation of contaminated soil

• Visual and/or analytical determinations of removal criteria
fulfillment

• Backfill and compaction

• Paving and/or landscaping

3.3.1 Site Preparation

Site preparation includes the setup of a support office near the work area and the
establishment of support zones, decontamination stations, and exclusion zones.

The office will be set up in buildings owned by the USAGE located at the former
USAGE maintenance facility. Electrical power is already available at this site and tele-
phone lines will be arranged by OHM. The off-shift storage of secured equipment will
also be at this location. A secure, fenced area for the storage of the nonhazardous
wastes will be constructed on Taracorp/Trust 454 property.

Many areas, mainly in Eagle Park, will need to be grubbed prior to excavation.
An advance crew with appropriate equipment such as brush-hogs will clean and prepare
these locations.

Dust control will be a major effect A water truck equipped with a spray bar and
hand nozzle will be available at all times to prevent fugitive emissions. Water from
decontamination sources will be recycled this way.

All sampling equipment utilized at the locations will be decontaminated according
to the procedures described in the CSAP.

3.3.2 Site Excavation

Each of the 16 locations has unique characteristics which mandate particular
methodologies of remediation. But, in general, the locations can be separated into two
categories: residential yards and alleys/driveways/parking lots. This section describes
the general remediation methodology for these two categories and the following sections
describe each individual location's nuances that need to be addressed.

3.3.2.1 Residential Areas

Most of the residential yards that need to be remediated will include the removal
of sod and a varying depth of soil. These wastes will be excavated using a Caterpillar
215 tracked excavator, Case 580 backhoe, and/or a Bobcat. At some locations hand
digging will be necessitated. The largest piece of equipment that can be utilized given

Revision 2
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the logistics of the location will be used. Because of the sensitivity of the areas, the
possibility of fugitive emissions, and the need for security, materials will be loaded into
1-cubic-yard reinforced bags rather than directly into haul trucks. The bags will then be
loaded into the licensed hauler trucks for transportation to the hazardous-waste landfill
for these wastes excavated as hazardous as indicated by the WOODWARD-CLYDE
report. For those wastes suspected to be nonhazardous, each bag will be sampled and
the aliquots from each bag on a truck load (approximately 14 bags) will be composited
into one sample for TCLP lead analysis. These bags will be transported to the non-
hazardous storage area at the Taracorp/Trust 454 property to await analytical results and
regulatory authorization for disposal at an IEPA special waste site. After visual and/or
analytical confirmation of contamination removal, the residences will be backfilled,
compacted to 90 percent, and landscaped to match their pre-remediation flora and
appearance.

3.3.22 Alleys/Driveways/Parking Lots

Most of the alleys, driveways, and parking lots to be remediated are aggregate/
soil mixtures. Most locations are accessible to the tracked excavator but some will
require smaller equipment and hand digging. The wastes removed from the alleys and
parking lots will be segregated as to hazardous or nonhazardous waste according to the
WOODWARD-CLYDE report and handled as described above for the residential
properties. The Missouri Avenue property and the Venice Alleys hazardous waste will
be directly loaded into licensed haul trucks. The wastes generated from residential
driveway excavations will be handled as the yard wastes and loaded into the 1-cubic-yard
bags for the reasons stated above. Alleys will be paved with 6-inch-thick concrete with
wire mesh reinforcement at street intersections per the specifications. Driveways will be
paved with 5-inch-thick concrete with wire mesh reinforcement per the specifications.
However, if a resident requests asphalt paving in lieu of concrete, the driveways will be
backfilled with stone in 6-inch loose lifts, compacted to 95 percent, and overlayed with a
2-inch asphalt cap. The alleys will require minor landscaping at the edges of the pave-
ment (i.e., top soil, raking, and seeding).

3.3.3 Location-Specific Remediation

• Missouri Avenue-The Missouri Avenue location is a large loca-
tion with good access for the tracked excavator. It is a driveway/
parking lot location and will be remediated by directly loading
into licensed haul trucks for disposal at a hazardous-waste landfill.
There are a couple of tight areas near the out buildings which will
require hand digging. Caution will be needed to avoid a possible
LIST, a buried gas pipeline, and buried water line in the excava-
tion area.

• Abbott Avenue Alley-This location will be handled as described
above for alleys. It includes two spillage areas to the north and
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south of the alley plus an extended alley/driveway off Hampden
Avenue. A tracked excavator will be used with some hand
digging, as necessary.

Klein Avenue-This location may require trench shoring as con-
taminated material is suspected at 4 feet and possibly as deep as
9 feet.

Slough Road-This location includes a parking lot and a vege-
tation overgrown roadway. The location may need advance brush
and trash removal. Only the parking lot area will be remediated,
the abandoned roadway will not be remediated. Remediation will
be as described in Section 3.3.2.2.

Weber Avenue-This location encompasses two blocks and will be
remediated as described in Section 3.3.2.2.

2230 Cleveland-This is a driveway and garage floor betwten two
residences. Access in this location is tight and will require use of
a Bobcat and hand excavation. There are gardens next to the
residences which will be impacted and need relandscaped.

3108 Colgate-This location will require all hand digging. The
contamination is at the property border. Access will only be from
the remediated property and care must be taken not to trespass
or impact the adjacent property. The location will require reland-
scaping (mostly sod placement) at the completion of remediation.

1628 Delmare-This location poses a problem in that a gazebo-
like out building impairs remediation. The location will need to
be hand excavated.

Eagle Park Areas-The following seven locations are part of the
subdivision and have some similar characteristics. These include:
they are residential or near residential locations; most need
advance brush and/or trash removal prior to remediation; they
have rear surface septic systems; and battery-casing material was
used as fill for a low, slough-like area. The low filled area
reportedly has an affinity for collection of runoff and will be
virtually inaccessible during rainy periods.

- 108 Carver-Driveway, backyard, and foundation area that
will require tracked excavator. Paving and landscaping will
be required.
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- 202A Harrison-Drivewav and yard/garden. Paving and land-
scaping will be required.

- 2Q3/2Q5 Harrison-Yard and field. Fence will need to be
removed and either reconstructed or replaced, landscaping
required.

- 100/201 Hill-Open field or former home location. Much
pre-excavation brush and trash removal required, landscaping
required.

- 128 Roosevelt-This location in particular has potential septic
system interference for remediation. The septic tank and
some drain field lines are visible at the surface. This system
may have to be replaced as part of the remediation, land-
scaping necessary, but this work is not included as part of the
scope of work.

- 203/205 Terry-Driveway, yard, and adjacent field impacted
by material. Will require paving, landscaping, and possibly
fence replacement.

- 208 Terry-An abandoned home location, easily accessed by
tracked excavator, landscaping required.

3.4 WASTE TRANSPORTATION AND DISPOSAL

The wastes associated with those locations that the WOODWARD-CLYDE
supplied data indicates all soil as nonhazardous will be placed into 1-cubic-yard nylon
reinforced bags and loaded into a polyethylene lined rolloff container. The polyethylene
liner will be secured and this material will be transported to the Taracorp and/or Trust
454 site for off loading and temporary staging to await approval by the IEPA for special
waste disposal. This is a 90-day approval process. Upon approval, this material will be
transported to a permitted nonhazardous landfill (Chain of Rock Landfill, Granite City,
Illinois).

The wastes associated with those sites that the WOODWARD-CLYDE supplied
data indicate have hazardous characteristics will be loaded and transported directly to a
permitted RCRA hazardous-waste landfill (Peoria Disposal, Peoria, Illinois).
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4.0 SUBCONTRACTOR MANAGEMENT

OHM plans to manage any procurement under this project as a traditional
prime/subcontractor relationship. This includes formal subcontract agreements, fixed-
price procurement, and defined work packages. OHM anticipates subcontracting
transportation and disposal and laboratory analysis.

The subcontractor will report directly to the project manager or assigned
designate. The project manager will also approve any reports generated by the sub-
contractor prior to delivery to USAGE.

OHM will formally report on subcontractor activities at intervals specified in the
delivery order or as subsequently agreed upon. At this time, USAGE only requires a
final report and the QC Daily Report. The reports will include the following:

Narrative of work accomplished
Obstacles or challenges and how they were overcome
Percent of work complete
Estimated time to completion
Other information, as required

OHM recognizes that delivery of materials or services to the location is often a
critical-path activity. Monitoring and control of issued purchase orders are necessary to
assure timely completion within the estimated budget.

Purchases of materials are anticipated for this project. Monitoring for delivery is
the responsibility of the project control technician (PCT), who maintains a master log of
issued purchase orders, scheduled deliveries, and actual deliveries. The PCT notifies the
site supervisor, project manager, and other key project staff of any delinquencies.
Normally, the PCT will also telephone the supplier for a status report.

If the situation is not immediately corrected, the project manager contacts OHM's
contracts administrator and purchasing department to develop and implement an action
plan. The action plan can include invoking penalties in the subcontract or canceling the
original purchase order and issuing a new purchase order to a different supplier.
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5.0 PROJECT TEAM AND ORGANIZATION

The major positions and individuals responsible for this project are as follows:

• Deputy Program Manager: James Darnall
• Project Manager: Dale Krageschmidt
• Site Supervisor: George Hamra

OHM will select other individuals from its staff for the following positions: truck
driver, site-safety officer, transportation and disposal coordinator, procurement specialist,
chemist, recovery technician, equipment operator, and operations foreman.
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EXHIBIT I

WOODWARD-CLYDE SAMPLE/ANALYTICAL INFORMATION



SAMPLE IDENTmCATION CODE DESCRIPTION
NL/TARACORP SUPERFUND SITE

Each sample has a unique sample identification. The identification consists of sample matrix
code, street code, lot number, boring number, sample depth code, and sample type. All of the
codes are listed in the following tables with their appropriate description. An example follows
to demonstrate the operation of the sample identification.

SMP1629200BOOL

S Sample Matrix (In this case, the sample matrix is soil, see SAMPLE
MATRICES table.)

MP Street Code (In this case, the sample location is on Maple Street, see STREET
CODE table.)

1629 Lot Number (In this case, the sample was taken at lot/house number 1629.)
2 Boring Number (In this case, the sample was taken from the 2nd boring on the

property.)
OOB Sample Depth (In this case, the sample was taken between 3-6 inches from the

boring indicated, see SAMPLE DEPTHS table.)
OOL Sample Type (In this case, the sample was analyzed for Total Lead, see

SAMPLE TYPES table.)

SAMPLE MATRICES

S Soil Sampled for Chemical Analysis &/or Geotechnical
W Groundwater Sampled from Monitoring Wells

WOODWAWVCLYDE CONSULTANTS FAOEI scpwbcr2i. iw?



TABLE 8

SAMPLE IDENTIFICATION CODE DESCRIPTION
NL/TARACORP SUPERFUND SITE

STREET CODES
RESIDENTIAL

AD ADAMS
AL ALTON
BE BENTON
BR BRYAN
CH CHESTNUT
CL CLEVELAND
DE DELMAR
DV DENVER
ED EDISON
EL ELIZABETH
ER EDWARDSVRLE ROAD
GR GRAND
GW GREENWOOD
IO IOWA
KE KENNEDY
LE LEE
MA MADISON
MP MAPLE
MC McCAMBRTOGE
ME MEREDOCIA
NI NIEDRINGHAUS

OH OHIO
OL OLIVE
RE REYNOLDS
RR ROCK ROAD
SA SALVETER
SP SPRUCE
ST STATE
WA WALNUT
WS WASHINGTON

ET
FI
NT
TL
SN
TW
TS

18th
5th
19th
12th
2nd
20th
22nd

WT W. 20th

INDUSTRIAL AND REMOTE FILL AREAS

BV BV & G TRANSPORT
OR OTHER REMOTE FELL

AREAS
RO RICH OIL
TA TARACORP
TR TRUST 454
VE VENICE ALLEYS

CA CARVER
CO COLGATE
HA HARRISON
HI HILL
RS ROOSEVELT
TE TERRY

WOODU AMM3.YDE CONSULTANTS 21. 1*92



TABLES

SAMPLE IDENTIFICATION CODE DESCRIPTION
NL/TARACORP SUPERFUND SITE

SAMPLE DEPTH

CODE DEPTH

OOA 0-3 inches
OOB 3-6 inches
OOC 6-12 inches
OOD 1-2 feet
OOE 2-3 feet
OOF 3-4 feet
OOG 4-5 feet
OOH 5-6 feet
001 6-7 feet
OOJ 0-2 feet
OOK 2-4 feet
OOL 4-6 feet
OOM 6-8 feet
OON 8-10 feet
OOP 10-12 feet
OOR 12-14 feet
DOS 14-15 feet
GOT 13-15 feet
OOU 10-11 feet
00V 15-16 feet
OOW 20-21 feet
OOX 25-26 feet
OAB 0-6 inches
OAC 0-1 feet
OGG Top of Groundwater

WOODWAIO-CLYDE CONSULTANTS 31. iw:



TABLES

SAMPLE IDENTIFICATION CODE DESCRIPTION
NLTARACORP SUPERFUND SITE

SAMPLE TYPE

000 Geotechnical Sample
OGD Geotechnica] Duplicate
OGQ Geotechnical QA Sample
OOL Total Lead Sample
OLD Total Lead Duplicate Sample - Boring 1
OLQ Total Lead Quality Assurance
OXM Total Lead, Boring 2, Duplicate - 11
OXX Total Lead, Boring 2, Duplicate • 12
DOT TCLP Lead Sample
OTD TCLP Lead Duplicate
OTQ TCLP Lead Quality Assurance
OTM TCLP Lead Matrix Spike
OTX TCLP Lead Matrix Spike Duplicate
OOW Groundwater Sample
OWD Groundwater Duplicate
OWB Groundwater Rinsate Blank
OWM Grouodwater Matrix Spike
OWX Grouodwater Matrix Spike Duplicate
OWQ Groundwater QA Sample
OWR Groundwater QA Matrix Spike
OWS Groundwater QA Matrix Spike Duplicate
OWT Groundwater QA Rinsate Blank
OTB Trip Blank
ORS Re-Sample

WOODWARD-CLYDE CONSUITAKTS PACE I i. iw:
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NI./TARACORP89MANALYTICAL REPORT

TABLE 24
GAGLI1 PARK DATA SUMMARY

OI-NI-RATI-D: Scp02.1992
SAMPLE ID

SCA0108100COOL
SCA0108100AOOT

SCA0108200COOL
SCA010820ABOOL

SCA011110ABOOL

SCA011120ABOOL

SHA0202100COOL
SHA0202100COOT
SHA0202100DOOL
SHA0202100EOOL
SHA020210ABOOL
SHA020210ABOOT

SHA0202200COOT
SHA0202200FOOL
SHA020220ABOOL
SHA020220ABOOT

SHA02023OOCOOL
SHA0202300EOOL
SHA0202300FOOT
SHA0202300FOTD
SHA0202300GOOL
SHA020230ABOL
SHA020230A80LD

SHA0202400COOL
SHA020240ABOOL

SHA0203100DOOL
SHA020310ACOOL

PARAMETER

olal Lead
rCLPLead

olal Lead
otal Lead

Total Lead

Total Lead

Total Lead
rCLPlead
Total Lead
Total Lead
Total Lead
TCLPLead

TCLP Lead
Total Lead
Total Lead
TCLP Lead

Total Lead
Total Lead
TCLP Lead
TCLP Lead
Total Lead
Total Lead
Total Lead

Total Lead
Total Lead

Total Lead
Tola! Lead

SAMPLE
COLLECTION

DATE
5/19/1992
5/19/1992

95/19/1992
5/19/1992

05/19/1992

K/19/1992

05/27/1992
05/27/1992
05/27/1992
95/27/1992
95/27/1992
05/27/1992

95/27/1992
05/27/1992
05/27/1992
05/27/1992

95/27/1992
95/27/1992
05/27/1992
05/27/1992
05/27/1992
05/27/1992
05/27/1992

05/27/1992
95/27/1992

J5/22/1992
95/22/1992

ANALYSIS
DATE

7/29/1992

7/29/1992
7/29/1992

7/29/1992

7/29/1992

07/30/1992

)7/30/1992
97/30/1992
07/30/1992
99/15/1992

99/1 5/1 992
97/30/1992
97/30/1992
99/15/1992

97/30/1992
97/30/1992
99/15/1992
99/15/1992
97/30/1992
97/30/1992
97/30/1992

97/30/1992
)7/30/1992

97/29/1992
97/29/1992

RESULT

154
4

1810
4350

471

445

2320
117
103
198

68400
440

2.34
19.4
1240
1.47

752
622
0.93
1.13
177
937
536

151
106

498
92.9

QUALIFIER

J
U

UNITS

MG/KG
MG/L

WIG/KG
MG/KG

MG/KG

MG/KG

MG/KG
MG/L
MG/KG
MG/KG
MG/KG
MG/L

MG/L
MG/KG
MG/KG
MG/L

MG/KG
MG/KG
MG/L
MG/L
MG/KG
MG/KG
MG/KG

MG/KG
MG/KG

MG/KG
MG/KG

REPORTING
DETECTION

LIMIT
.1

.3
29.0

4

.2

.1
02
>9
5.0
761
).18

9.18
51
*.\
918

5.1
5.6
918
918
59
>5
>.3

>8
36

5.6
5.1

PARAMETER

Moisture Content

ktoteture Content
Moisture Content

Moisture Content

Moisture Content

Moisture Content

Moisture Content
Moisture Content
Moisture Content

Moisture Content
Moisture Content

Moisture Content
Moisture Content

Moisture Content
Moisture Content
Moisture Content

Moisture Content
Moisture Content

Moisture Content
Moisture Content

NALYSIS
DATE

7/08/1992

7/08/1992
7/08/1992

7/08/1992

7/08/1992

07/1071992

07/10/1992
07/10/1992
)7/10/1992

97/10/1992
97/10/1992

07/10/1992
97/10/1992

07/10/1992
07/10/1992
97/10/1992

97/10/1992
97/10/1992

57/09/1992
97/O9/1992

RESULT

19.7

99
145

91

92

233

221
21.1
10.2

229
100

227
283

283
91

116

191
152

279
209

UNITS

*\A€TW

KVWTTW
KWETVV

KWETW

KWETW

%W€TW

KWETW
KWETW
*WETW

&WETW
%WETW

KWETW
H4WETW

•4VNCTW
*VW£TW
%WETW

(4WETW
•4WETW

KWETW
•iW€TW
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TABLE 24
EAGLE PARK DATA SUMMARY

Nl/l ARACORP89MANALYTICAL REPORT ai-NT-RATHD: Scp02, 1992
SAMPLE ID

SHA0203200DOOL
SHA020320ACOOL

SHA0203300DOOL
SHA0203300DOLD
SHA0203300DOOT
SHA0203300EOOL
SHA0203300EOOT
SHA0203300FOOL

SHA0203400000L
SHA020340QOOOT
SHA0203400EOOL
SHA0203400FOOL
SHA020340ACOOL

SHA0205100OOOL
SHA020S100EOOL

SHA0205200DOOL
SHA0205200DOLD
SHA020S200EOOL
SHA020S200FOOL

SHA0205300OOOL
SHA0205300OOOT
SHA020S30000TD
SHA0205300EOL
SHA0205300EOT
SHA020530ACOOL

SHI0100100COOL
SHI0100100DOOL
SHI010010ABOOL
SHI010010ABOOT

PARAMETER

oial Lead
olalLead

Total Lead
Total Lead
TCLP Lead
Total Lead
rCLP Lead
Total Lead

Total Lead
rCLP Lead
Total Lead
Total Lead
Total Lead

Tola) Lead
Total Lead

Total Lead
Total Lead
Total Lead
Total Lead

Total Lead
TCLP Lead
TCLP Lead
Total Lead
TCLP Lead
Total Lead

Total Lead
Total Lead
Total Lead
TCLP Lead

SAMPLE
COLLECTION

DATE
5/22/1992
5/22/1992

5/22/1992
05/22/1992
05/22/1992
D5/22/1992
05/22/1992
05/22/1992

95/22/1992
95/22/1992
95/22/1992
95/22/1992
95/22/1992

95/21/1992
95/21/1992

95/21/1992
95/21/1992
95/21/1992
95/21/1992

J5/21/1992
05/21/1992
95/21/1992
95/21/1992
95/21/1992
15/21/1992

95/20/1992
95/20/1992
95/20/1992
35/20/1992

ANALYSIS
DATE

7/29/1992
7/29/1992

7/29/1992
7/29/1992

7/29/1992

07/29/1992

D7/29/1992

)7/29/1992
97/29/1992
97/29/1992

97/29/1992
97/29/1992

97/29/1992
97/29/1992
97/29/1992
97/29/1992

97/29/1992

97/29/1992

97/29/1992

97/29/1992
97/29/1992
97/29/1992

RESULT

101
848

1540
1220
0.54
507
0.31
95.9

1800
<0.20

148
178
186

1030
223

529
832
216
20.4

782
0.22
0.32
500

<0.19
45

1580
843

17900
152

QUALIFIER

J

U

J

1
1
1

1
1

1
1
1
U

1

1

J

1
J
1

UNITS

WIG/KG
MG/KG

MG/KG
MG/KG
MG/L
MG/KG
MG/L
MG/KG

MG/KG
MG/L
MG/KG
MG/KG
MG/KG

MG/KG
MG/KG

MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
MG/L
MG/L
MG/KG
MG/L
MG/KG

MG/KG
MG/KG
MG/KG
MG/L

REPORTING
DETECTION

LIMIT
1

.2

3
3
2
9

92
56

7.1
02
7.1
7.0
59

55
7.2

>9
5.1
5.9
5.4

58
0.2
02
5.8
019
5.1

58
B.I
il.1
92

PARAMETER

Moisture Content
Moisture Content

Moisture Content
Moisture Content

Moisture Content

Moisture Content

Moisture Content

Moisture Content
Moisture Content
Moisture Content

Moisture Content
Moisture Content

Moisture Content
Moisture Content
Moisture Content
Moisture Content

Moisture Content

Moisture Content

Moisture Content

Moisture Content
Moisture Content
Moisture Content

ANALYSIS
DATE

7/09/1992
7AW/1992

7/09/1992
7/09/1992

7/09/1992

97/09/1992

97/09/1992

07/09/1992
07/09/1992
07/09/1992

07/09/1992
)7/09/1992

97/09/1992
97/09/1992
97/09/1992
97/09/1992

97/09/1992

07/09/1992

07/09/1992

97/08/1992
97/08/1992
97/08/1992

RESULT

23
22.1

24.7
23.7

298

308

34

308
306
218

248
302

18.4
213
284
259

19.1

294

222

164
188
79

UNITS

%WETW
KWETW

KWETW
%WETW

%WETW

(tWETW

%V\€TW

KWETW
*WETW
*WETW

%WETW
*WETW

*WETW
XWETW
*WETW
KVUETW

*WETW

*WETW

^WETW

&WETW
UWCTW
%WFTW
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ML/TAR ACORP89MANALYTICAL REPORT

TABLE 24
EAGLE PARK DATA SUMMARY

GRNI-RATHD: ScpQ2,l992
SAMPLE ID

SHI0100200COOL
SHW10020ABOOL
SHI010020ABOOT

SRS0128100COOL
SRS0128100DOOL
SRS012810ABOOL

SRS0128200COOL
SRS0128200DOOL
SRS0128200000T
SRS0128200EOOL

SRS0128300COOL
SRS012830OCOOT
SRS0128300OOOL
SRS0128300DOOT
SRS0128300EOOL

STE0203100COOL
STE0203100COLD
STE0203100COOT
STE0203100DOOL
STE020310ABOOL
STE020310ABOLD
STE020310ABOOT

STE0203200COOL
STE0203200OOOL
STE020320ABOOL
STE020320ABOOT

STE0203300COOL
STE0203300DOOL
STE020330AOOOL
STE020330ABOLO

PARAMETER

Total Lead
Total Lead
FCLP Lead

Folal Lead
Folal Lead
rolal Lead

Total Lead
Total Lead
TCLP Lead
Total Lead

Total Lead
rCLP Lead
Total Lead
rCLP Lead
Total Lead

Total Lead
Tola! Lead
rCLP Lead
Total Lead
Total Lead
Total Lead
TCLPLead

Total Lead
Total Lead
Total Lead
TCLPLead

Total Lead
Total Lead
Total Lead
Total Lead

SAMPLE
COLLECTION

DATE
5/20/1992

35/20/1992
5/20/1992

5/27/1992
05/27/1992
05/27/1992

05/27/1992
15/27/1992
95/27/1992
95/27/1992

95/27/1992
95/27/1992
95/27/1992
95/27/1992
05/27/1992

95/20/1992
35/20/1992
95/20/1992
35/20/1992
95/20/1992
95/20/1992
95/20/1992

95/20/1992
95/20/1992
95/20/1992
95/20/1992

95/20/1992
95/20/1992
95/20/1992
95/20/1992

ANALYSIS
DATE

7/29/1992
7/29/1992

07/30/1992
07/30/1992
D7/30/1992

07/30/1992
07/30/1992
)9/1S/1992
07/30/1992

97/30/1992
99/15/1992
97/30/1992

97/30/1992

97/29/1992
97/29/1992

97/29/1992
97/29/1992
97/29/1992

97/29/1992
97/29/1992
97/29/1992

37/29/1992
97/29/1992
37/29/1992
37/29/1992

RESULT

90.2
360
1.36

197
1670
53.2

474
163
0.3

60.9

74S
<018

117
0.37
575

10100
5930
716
292

45200
37700

156

820
44.2
8060
523

126
41.5

5430
9140

QUALIFIER

J

1
1

1
1
1

1
J
1

J
J
1
1

UNITS

MG/KG
WIG/KG
MG/L

MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/L
MG/KG

MG/KG
*G/L
MG/KG

MG/KG

MG/KG
MG/KG
MG/L
MG/KG
MG/KG
MG/KG
MG/L

MG/KG
MG/KG
MG/KG
MG/L

MG/KG
MG/KG
MG/KG
MG/KG

REPORTING
DETECTION

LIMIT
2
8
2

53
SO
52

59
5.4
)18
5.0

>.S
9.18
S.9

5.4

>9.7
)1.5

53
105
108

>.7
51
?6.1
92

B.I
5 1
?8 1
?85

PARAMETER

Moisture Content
Moisture Content

Moisture Content
Moisture Content
Moisture Content

Moisture Content
Moisture Content

Moisture Content

Moisture Content

Moisture Content

Moisture Content

Moisture Content
Moisture Content

Moisture Content
Moisture Content
Moisture Content

Moisture Content
Moisture Content
Moisture Content

Moisture Content
Moisture Content
Moisture Content
Moisture Content

ANALYSIS
DATE

7/06/1992
7/08/1992

7/10/1992
37/10/1992
37/10/1992

37/10/1992
37/10/1992

97/1071992

97/1071992

97/10/1992

07/10/1992

37/08/1992
D7/08/1992

97/08/1992
97/08/1992
97/08/1992

37/08/1992
37/08/1992
97/08/1992

97/08/1992
37/08/1992
)7/08/1992
97/08/1992

RESULT

205
21.3

10
21.7
64

195
12.6

22.9

13.3

22.6

22.1

21.6
20.7

246
61
74

167
215
53

21
235
129
133

UNITS

KWETW
(4WETW

KWETW
&WETW
*WETW

KVMTTW
*WETW

*WETW

KWETW

%WETW

%WETW

*WETW
KM€TW

ItWETW
»tWETW
*V^TW

HWETW
*WETW
it WET W

•4VMITW
•-VMITW
•4WETW
•4WETW
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TABLE 24
EAGLE PARK DATA SUMMARY

NL/TARACORP 89MANALYT1CAL REPORT GENP.RATRD: SepfK, 1992
SAMPLE ID

STE020330AB05/20;

STE0203400COOL
STE0203400000L
STE020340ABOOL
STE020340ABOOT

STE020B100COOL
STE020810ABOOL
STE020810ABOOT

STE020B200COOL
STE020820ABOOL
STE020820ABOOT

STE0208300COOL
STE020830ABOOL

STE0208400COOL
STE020840ABOOL
STE020840ABOOT

STE0208500COOL
STE020850ABOOL
STE020850ABOOT

PARAMETER

TCLPLead

Total Lead
Total Lead
Total Lead
TCLPLead

Total Lead
Total Lead
rCLPLead

Total Lead
Total Lead
rCLP Lead

Total Lead
Total Lead

Total Lead
Total Lead
TCLP Lead

Total Lead
Total Lead
TCLP Lead

SAMPLE
COLLECTION

DATE
95/20/1992

05/20/1992
05/20/1992
05/20/1992
05/20/1992

J5/21/1992
95/21/1992
95/21/1992

95/21/1992
95/21/1992
95/21/1992

95/21/1992
95/21/1992

95/21/1992
95/21/1992
95/21/1992

95/21/1992
95/21/1992
95/21/1992

ANALYSIS
DATE

97/29/1992
07/29/1992
07/29/1992

97/29/1992
97/29/1992

97/29/1992
97/29/1992

97/29/1992
97/29/1992

97/29/1992
97/29/1992

97/29/1992
97/29/1992

RESULT

32.2

971
59.8

37500
101

52
2170
1.79

889
474

0.88

19.4
90.7

2100
2790
0.51

4070
1180
0.53

QUALIFIER

J
J
J

J
1

J
1

J
J

1
1

1
1

UNITS

MG/L

MG/KG
MG/KG
MG/KG
MG/L

MG/KG
MG/KG
MG/L

MG/KG
MG/KG
MG/L

MG/KG
MG/KG

MG/KG
MG/KG
MG/L

MG/KG
MG/KG
MG/L

REPORTING
DETECTION

LIMIT
02

65
6.6
01

02

S.I
B.I
9.2

S3
B.2
9.2

i.7
68

6.1
29.7
92

27.3
5.3
92

PARAMETER

Moisture Content
Aoisture Content
Moisture Content

Moisture Content
Moisture Content

toteture Content
Moisture Content

Moisture Content
Moisture Content

Moisture Content
Moisture Content

Moisture Content
Moisture Content

ANALYSIS
DATE

97/08/1992
07/08/1992
07/08/1992

07/09/1992
07/08/1992

D7/09/1992
07/09/1992

97/09/1992
97/09/1992

97/09/1992
97/09/1992

97/09/1992
97/09/1992

RESULT

234
252
7.5

21.3
21.9

21.7
235

19.4
264

206
22.9

169
243

UNITS

NWETW

%WETW
%VICTW

*WETW

%£*

IXE?W
*WETW
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NL/TARACORP 89MC114V

TABLE 28
2230 CLEVELAND DATA SUMMARY

ANALYTICAL REPORT
SAMPLE ID

SCL2230100AOOL
SCL2230100BOOL
SCL2230100COOL

SCL2230200AOOL
SCL2230200BOOL
SCL2230200COOL

SOR0001100AOOT
SOR0001100AOTD

SOR0002100AOOT

SOR0003100AOOT

PARAMETER

Total Lead
Total Lead
Total Lead

total Lead
Foul Lead
CotalLead

rCLPLaad
rCLPLead

rCLPL.ad

rCLPL««d

SAMPLE
COLLECTION

DATE
04/22/1992
04/22/1992
04/22/1992

04/22/1992
04/22/1992
04/22/1992

94/22/1992
04/22/1992

M/22/1992

94/22/1992

ANALYSIS
DATE

06/03/1992
06/03/1992
06/03/1992

W03/1992
96/03/1992
96/03/1992

RESULT

S25
422
148

1020
613
433

10.3
11.2

72.9

15.6

QUALIFIER

" . .''•

• • : • " . '

UNITS

MG/KG-
MG/KG-
MG/KG-

MG/KG-
MG/KG-
MG/KG-

MG/L
MGA.

MQ/L

MGA.

REPORTING
DETECTION

LIMIT
5.8
6.2
>9

52
8.1
BO

PARAMETER

Mototura Content
Mototura Content
Motetura Content

Motslure Content
Moisture Content
Moisture Content

ANALYSIS
DATE

96/10/1992
06/10/1992
06/10/1992

06/10/1992
W/10/1992
96/10/1992

RESULT

19.4
19.4
18.6

20.9
19.1
18.7

UNITS

%WETW
KWETW
%WETW

*WET^
KWETW
KWETV
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TABLE 29
3108 COLGATE DATA SUMMARY

NUTARACORP B9MCANALYT1CAL REPORT GENERATED: Scp09.1992
SAMPLE ID

SOR0026100AOOL
SOR0026100BOOL
SOR0026100COOT

SOR0026200AOOL
SOR0026200BOOL
SOR0026200COOL

PARAMETER

total Lead
total Lead
rCUP Lead

rotallead
Total Lead
FotalLead

SAMPLE
COLLECTION

DATE
)5/13/1992
)5/13/1992
95/13/1992

05/13/1992
)5/13/1992
M/13/1992

ANALYSIS
DATE

)7/28/1992
)6/26/1992

06/26/1992
16/26/1992
96/26/1992

RESULT
(PP»n)

3390
11900

10.9

81.1
70.1
64.9

QUALIFIER

J

UNITS

riG/KG-
MG/KQ-
MG/L

MG/KG-
WG/KG-
MG/KG-

REPORTING
DETECTION

LIMIT
>6.5
>3.4

S.2
55
5.5

PARAMETER

Motolur* Content
Motetura Content

Moistur* Content
Motolure Content
Moisture Content .

ANALYSIS
DATE

17/05/1992
)7/05/1992

97/05/1992
J7/05/1992
97/05/1992

RESULT

93
13.3

96
11.5
129

UNITS

KWETW
%WETW

%WETW
%WETW
JtWETVW
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NL/TARACORP 89MCI14V

TABLE 30
1628 DELMAR AVENUE DATA SUMMARY

ANALYTICAL REPORT GENERATED: Scp 10,1992
SAMPLE ID

SOE1628100AOOL
SDE 16281 OOAOLD
SOE1628100BOOL
SOE1628100BOLO
SDE1628100COOL
SDE1620100COLO

SDE1628200AOOL
SOE 16282006001.
SDE1628200COOL

SOR002S300AOOT

SOR0025400AOOT

PARAMETER

Total Lead
Total Lead
Total Lead
Total Lead
Total Lead
Total Lead !

Total Lead
Total Lead
Total Lead

TCLPLaed

TClPLead

SAMPLE
COLLECTION

DATE
03/03/1992
03/03/1992
03/03/1992
03/03/1992
03/03/1992

ANALYSIS
DATE

03/18/1992
03/18/1992
03/18/1992
03/18/1992
03/18/1992

03/03/1992 (03/18/1992

13/03/1992
03/03/1992
03/03/1992

55/13/1992

35/13/1992

03/18/1992
03/18/1992
93/18/1992

RESULT

1620
1730
722
680
278
280

1250
833
107

0.47

0.11

QUALIFIER UNITS

MG/KG-
MG/KG-
MG/KG-
MG/KG-
rfG/KG-

MG/KG-

MG/KO-
IMG/KO-
MG/KG —

MG/L

*G/L

REPORTING
DETECTION

LIMIT
59
6.0
5.7
5.8
5.7
5.5

6.2
S.3
S.4

PARAMETER

Moisture Content
Moisture Content
Moisture Content
Moisture Content
Moisture Content
Moisture Content

Moisture Content
Moisture Content
Moisture Content

- - •

ANALYSIS
DATE

03/05/1992
03/05/1992
03/05/1992
03/05/1992
03/05/1992
03/05/1992

03/05/1992
03/05/1992
03/05/1992

RESULT

18.4
18
17

17.5
16.5
16.7

22.7
22.4
225

UNITS

%WETW
%WETW
KWETW
KWETW
KWETW
*WETW

KWETW
KWETW
KWETW
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NUTARACORP 89MC114V

TABLE 25
MISSOURI AVENUE DATA SUMMARY

ANALYTICAL REPORT GENERATED: Scp09,1992
SAMPLE ID

SOR000710ABOOT

SOR000810ABOOT

SOR00091QABOOT

SOR001010ABOOT

SOR0013100KOOT

SOR0014100KOOT

SOR0015100JOOT
SOR0015100KOOT

PARAMETER

FCLP Lead

FCLP Lead

FCLP Lead

FCLP Lead

FCLPLead

FCLP Lead

FCLP Lead
PCLP Lead

SAMPLE
COLLECTION

DATE
2/10/1991

2/10/1991

12/10/1991

12/10/1991

06/29/1992

06/29/1992

06/29/1992
06/29/1992

ANALYSIS
DATE

01/07/1992

01/07/1992

01/07/1992

01/07/1992

RESULT
(ppm)

180

<0.65

235

82.5

3.94

<0.17

<0.19
0.68

QUALIFIER

.

UNITS

MG/L

MG/L

MG/L

MG/L

MG/L

MG/L

MG/L
VIG/L

REPORTING
DETECTION

LIMIT
9.65

3.65

0.65

0.65
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TABLE
SAND ROAD DATA SUMMARY

NL/TARACORP 89MANALYTICAL REPORT GENERATED: Sep 09,1992
SAMPLE ID

SOR0022100COOL
SOR002210ABOOL

SOR0023100COOL
SOR00231QABOOL

SOR0024100COOL
SOR0024100DOOL
SOR002410ABOOL
SOR002410ABOLD

PARAMETER SAMPLE
COLLECTION

DATE

ANALYSIS
DATE

Total Lead D5/20/1992 (07/29/1992
Total Lead 05/20/1992 07/29/1992

Total Lead
Total Lead

Total Lead

05/2Q/1992
05/20/1992

05/20/1992

07/29/1992
07/29/1992

07/29/1992
Total Lead 05/20/1992 (07/29/1992
Total Lead 05/20/1992 D7/29/1992
Total Lead D5/20/1 992 D7/29/1 992

1

RESULT
(ppm)

318
1030

QUALIFIER

J
J .

98 Li
712

3490
141

7130
4200

j

J
J
J
J
——————

UNITS

MG/KG
MG/KG

MG/KG
MG/KG

MG/KG

REPORTING
DETECTION

LIMIT
6.0
5.8

6.6
6.5

32.1
MG/KG 6.8
MG/KG bl.3
MG/KG b9.6
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TABLE
SCHAEFFER ROAD DATA SUMMARY

NL/TARACX)RP 89MC114V ANALYTICAL REPORT GENERATED: Sep 09,1992

\ ,

SAMPLE ID

SOR000410ABOOT

SOR000510ABOOT

SOR000610ABOOT

PARAMETER

FCLP Lead

FCLP Lead

FCLP Lead

SAMPLE
COLLECTION

DATE
12/10/1991

12/10/1991

12/10/1991

ANALYSIS
DATE

01/07/1992

01/07/1992

51/07/1992

RESULT
(ppm)

13

1.41

4.86

QUALIFIER UNITS

MG/L

MG/L

MG/L

REPORTING
DETECTION

LIMIT
0.65

0.65

0.65
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TABLE
VENICE ALLEYS DATA SUMMARY

Nt/TARACORP 89MC114V ANALYTICAL REPORT GENERATED: Scp 09,1992

\

v •

SAMPLE ID

SVE0002100JOOT

SVE0004100JOOT

SVE0005100LOOT

SVE0008100LOOT

SVE0009100JOOT
SVE0009100JOTD

SVE0011100JOOT

SVE0013100JOOT

SVE0015100KOOT

SVE0017100JOOT

SVE0020100JOOT

PARAMETER

TCLP Lead

TCLP Lead

TCLP Lead

TCLP Lead

FCLP Lead
TCLPLead

TtLP Lead

rCCPLead

FCLPLead

FCLP Lead

TCLP Lead

SAMPLE
COLLECTION

DATE
2/02/1991

12/02/1991

12/02/1991

12/03/1991

12/03/1991
12/03/1991

12/03/1991

12/03/1991

12/03/1991

12/03/1991

12/04/1991

ANALYSIS
DATE

31/07/1992

31/07/1992

D1/07/1992

D1/07/1992

01/07/1992
01/07/1992

01/07/1992

01/07/1992

01/07/1992

01/07/1992

D1/07/1992

RESULT
(ppm)

<0.65

6.8

7.52

<0.65

1.53
0.92

5.64

<0.65

<0.65

93.4

2.59

QUALIFIER

•

UNITS

MG/L

WG/L

MG/L

MG/L

MG/L
MG/L

MG/L

MG/L

MG/L

MG/L

MG/L

REPORTING
DETECTION

LIMIT
165

D.65

165

D.65

D.65
0.65

0.65

D.65

0.65

0.65

D.65
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APPENDIX B

SITE-SPECIFIC HEALTH-AND-SAFETY PLAN



FINAL CONTRACTOR'S SAMPLING AND ANALYSIS PLAN
FOR REMEDIATION OF LOCATIONS IN GRANITE CITY,
MADISON, AND VENICE, ILLINOIS, ASSOCIATED WITH

NL INDUSTRIES/TARACORP SUPERFUND SITE

Submitted to:

United States Army Corps of Engineers
Omaha, Nebraska

OHM Remediation Services Corp.

Heara W. Tidwell
Project Chemist
Midwest Region

February X 1993
Project 13407.2
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1.0 INTRODUCTION

The United States Army Corps of Engineers (USAGE) has tasked
OHM Remediation Services Corp. (OHM), a wholly owned subsidiary of OHM Corpora-
tion, under the Rapid Response Contract No. DACW45-89-D-0516, Delivery Order
No. 58, to perform removal of hard rubber battery case material at various locations
associated with the NL Industries/Taracorp Superfund Site (NL Site) in Granite City,
Madison, and Venice, Illinois.

This Contractor's Sampling and Analysis Plan (CSAP) describes OHM's responsi-
bilities with respect to the sampling and analysis associated with the work effort. OHM
intends this document to be a site-specific guidance for use by the field team(s) while
performing the project-required sampling and analysis.

1.1 SITE HISTORY

The NL Site includes the NL Industries/Taracorp Plant, a former secondary lead
smelting operation located at 16th Street and Cleveland Boulevard in Granite City,
Illinois. Prior to 1903, the plant included various smelting related equipment and
processes. From 1903 to 1983, secondary lead smelting occurred at the plant These
activities were discontinued during 1983 and/ equipment dismantled.

< {+^JL/ I
In July 1981, St. Louis Lead Renders, Inc. (SLLR) began using equipment on

adjacent property owned by Trust 454 to\eparate components of the Taracorp waste
pile. The objective was to recycle lead bearing materials to the furnaces at Taracorp and
send hard rubber off site for recycling. SLLR continued operations until March 1983
when it shut down its equipment. Residuals from the operation remain on Trust 454
property as does some equipment.

A State Implementation Plan for Granite City, Illinois, was published in
September 1983 by the Illinois Environmental Protection Agency (IEPA). The ffiPA's
report indicated that the lead nonattainment problem for air emissions in Granite City,
Illinois, was in large part due to emissions associated with the operation of the secondary
lead smelter operated by Taracorp and lead reclamation activities conducted by SLLR.
The IEPA procured Administrative Orders by Consent with Taracorp, SLLR, Stackorp,
Inc., Tri-City Truck Plaza, Inc., and Trust 454 during March 1984. The Orders required
the implementation of remedial activities relative to air quality.

NL Industries as former owner of the location, voluntarily entered into an
Agreement and Administrative Order by Consent with the United States Environmental
Projection Agency (USEPA) and IEPA in May 1985 to implement a Remedial Investiga-
tion/ Feasibility Study (RI/FS) for the location and other potentially affected areas.
Tara^p/p was not a party to the agreement due to the fact that it filed for bankruptcy.
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1.0 INTRODUCTION

The United States Army Corps of Engineers (USAGE) has tasked
OHM Remediation Services Corp. (OHM), a wholly owned subsidiary of OHM Corpora-
tion, under the Rapid Response Contract No. DACW45-89-D-0516, Delivery Order
No. 58, to perform removal of hard rubber battery case material at various locations
associated with the NL Industries/Taracorp Superfund Site (NL Site) in Granite City,
Madison, and Venice, Illinois.

This Contractor's Sampling and Analysis Plan (CSAP) describes OHM's responsi-
bilities with respect to the sampling and analysis associated with the work effort OHM
intends this document to be a site-specific guidance for use by the field team(s) while
performing the project-required sampling and analysis.

1.1 SITE HISTORY

The NL Site includes the NL Industries/Taracorp Plant, a former secondary lead
smelting operation located at 16th Street and Cleveland Boulevard in Granite City,
Illinois. Prior to 1903, the plant included various smelting related equipment and
processes. From 1903 to 1983, secondary lead smelting occurred at the plant. These
activities were discontinued during 1983 and the equipment dismantled.

In July 1981, St. Louis Lead Recyclers, Inc. (SLLR) began using equipment on
adjacent property owned by Trust 454 to separate components of the Taracorp waste
pile. The objective was to recycle lead bearing materials to the furnaces at Taracorp and
send hard rubber off site for recycling. SLLR continued operations until March 1983
when it shut down its equipment. Residuals from the operation remain on Trust 454
property as does some equipment.

A State Implementation Plan for Granite City, Illinois, was published in
September 1983 by the Illinois Environmental Protection Agency (IEPA). The lEPA's
report indicated that the lead nonattainment problem for air emissions in Granite City,
Illinois, was in large part due to emissions associated with the operation of the secondary
lead smelter operated by Taracorp and lead reclamation activities conducted by SLLR.
The IEPA procured Administrative Orders by Consent with Taracorp, SLLR, Stackorp,
Inc., Tri-City Truck Plaza, Inc., and Trust 454 during March 1984. The Orders required
the implementation of remedial activities relative to air quality.

NL Industries as former owner of the location, voluntarily entered into an
Agreement and Administrative Order by Consent with the United States Environmental
Protection Agency (USEPA) and IEPA in May 1985 to implement a Remedial Investiga-
tion/ Feasibility Study (RI/FS) for the location and other potentially affected areas.
Taracorp was not a party to the agreement due to the fact that it filed for bankruptcy.
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The USEPA determined that the location was a Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) facility and it was placed on the
National Priorities list on June 10, 1986.

12 DESCRIPTION

This action requires the excavation and disposal of fill material placed in alleys,
parking lots, driveways, and yards in residential communities. The communities include
Granite City, Madison, and Venice, Illinois. The Record of Decision (ROD) established
the action levels for this project at 500 parts per million (ppm) and visibly clean for
driveways, alleys, etc. Following the removal of the contaminated material, the areas
impacted will be restored. This restoration will include sodding the yards and paving the
alleys, driveways, and parking lots.

1.3 PROJECT OBJECTIVES

The objectives of this field effort are to excavate any visible lead battery casings
and slag and confirm that all contaminated soils within the areas defined in the USAGE
Revised Final Scope of Work dated January 27, 1993, as revised, have been removed to
the action level of 500 ppm. Investigative sampling has been performed by Woodward-
Clyde Consultants (WOODWARD-CLYDE) and reported in the WOODWARD-
CLYDE Final Report, NL/Taracorp Superfund Site, Granite City, Illinois, October 1992.
Based on the initial study, the areas of excavation have been generally defined. OHM
will follow the direction of the USEPA on-site representative to determine the limits of
the excavation(s). OHM will incorporate X-Ray Fluorescence (XRF) screening to assist
in the removal action. The XRF screening is to be used in the residential areas only
under direction by the USEPA. After the material has been excavated, an estimated 176
confirmatory samples will be collected. Samples of the excavated material will be
obtained to determine appropriate disposal options. OHM will identify the hazardous
and nonhazardous waste based upon previous analytical results provided by
WOODWARD-CLYDE which was included as Appendix M to the Final Scope of Work
dated January 27, 1993. This document is included as Exhibit I to the project work plan.
The quantities of hazardous and nonhazardous soils that OHM anticipates removing
from the locations are also based upon this same analytical information provided by
WOODWARD-CLYDE.

The type of data needed to meet the project objectives will be generated through
the installation of hand auger soil borings or equivalent. The analytical methods
required to meet the project objectives are total lead using SW-846 Methods 3050/7420.
Two disposal samples will be analyzed by the TCLP RCRA metals analysis. One sample
of the backfill will be analyzed for volatile and semivolatile organics, pesticides, and
RCRA metals.
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The cleanup criteria outlined in the ROD dated March 30, 1990, as defined by
the USEPA, requires the removal of all visual contamination from the alleyways,
driveways, etc., and a cleanup criteria of 500 ppm for lead for the residential locations

1.4 FIELD ACTIVITIES

A USEPA representative will be on location to assist in defining the removal
areas. At the residential areas, OHM will screen samples on location to quickly deter-
mine the levels of lead using XRF technology. The XRF screening will be performed to
assist in removal of all material in the residential areas above 500 milligrams per
kilogram (mg/kg) lead. The XRF screening will be performed approximately every
20 feet in a triangular pattern to be representative of the area.

A minimum of three verification samples from each of the excavations will be
sent to an off-site laboratory for analysis. The areas will be backfilled and restored after
verification sampling.

The Venice Alley locations will be excavated using visual criteria. The locations
that are presently a parking lot, driveway, garage foundation, or similar use will be exca-
vated using visual criteria if restoration of the area involves a barrier (asphalt, concrete,
etc.) or to the 500 mg/kg cleanup level if restoration of the area does not involve such a
barrier. OHM understands that no final determination can be made until residents are
consulted regarding final restoration.

Confirmation sampling will be accomplished in all excavations that do not use
visual criteria so that confirmation can be made that the 500 mg/kg cleanup level has
been achieved. Extremely quick turnaround time will be used for analysis of all
confirmatory samples.

The following sections describe the field activities to be performed as part of the
investigation.

1.4.1 3108 Colgate

The contamination at this location appears to be limited to a fill area for the
utilities on the east side of the residence. Because this area is residential and the
neighboring residents were uneasy with our presence during the location visit, OHM
understands it is important that we stay on the 3108 Colgate property only for access.
All residents' questions will be referred to the USEPA or the USAGE on-site
representatives (OSR). OHM anticipates three confirmation samples for total lead
analysis from this location based on an estimated 400 square feet to be excavated and
resodded.
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1.4.2 2226 Cleveland

A portion of the yard at this location will be excavated to remove contamination
which is present An estimated 90 square feet will be removed and resodded as part of
the field activities. OHM anticipates three confirmation samples for total lead analysis
from this location based on the estimated square feet to be excavated and resodded.

1.4.3 2230 Cleveland

All contaminated material will be removed from the driveway/garage area at this
location. Additional contamination is present in the yard, but is not part of this work
effort. Three confirmation samples for total lead analysis will be collected from this
location in addition to the XRF screening data.

1.4.4 1628 Delmar

The yard is overgrown at this location so it is difficult to define the extent of the
visible contamination therefore, the entire yard will be screened. Six -confirmation
samples (three from two separate areas) are estimated to be collected from this location
in addition to the XRF field screening data.

1.4.5 108 Carver

All contaminated material will be removed from the driveway/old garage founda-
tion area at this location. Three confirmation samples will be collected from this
location in addition to the XRF screening data.

1.4.6 Missouri Avenue

Based on previous study, the excavation in the driveway will be to a depth of 1.5
to 2.0 feet. The southeast corner of the location will be excavated to a depth of 1 foot.
Three confirmation samples will be collected from each location for a total of six
samples, in addition to the XRF field screening data.

1.4.7 2Q2A Harrison

OHM understands that personnel from the USEPA will be present to determine
the depth of the removal at this location. A total of 11 confirmation samples are esti-
mated to be obtained. Three confirmation samples are anticipated from the south-
western area of the property and eight* confirmation samples from the vein of contamina-
tion roughly outlined by the gravel driveway are estimated.
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1.4.8 203/205 Harrison

OHM understands that personnel from the USEPA will be present to determine
the depth of the removal at this location. A total of 14 confirmation samples are
anticipated from the area that consists of an old slough where residents indicated fill
material was located.

1.4.9 100-201 Hill Street

A large portion of the south corner and a small portion of the northeast corner of
the yard at this location will be excavated to remove contamination which is present.
An estimated 3,500 square feet will be removed and resodded as part of the field activi-
ties. OHM anticipates 12 confirmation samples for total lead analysis from this location
based on the estimated square feet to be excavated and resodded.

1.4.10 128 Roosevelt

OHM understands that personnel from the USEPA will be present to determine
the depth of the removal at this location. A total of 12 confirmation samples are
anticipated from the area based on an estimated 4,800 square feet to be resodded.

1.4.11 203/205 Terry

The western third of the property has visible battery casing material spread on the
surface. OHM understands that personnel from the USEPA will be present to deter-
mine the depth of the removal at this location. Nineteen confirmation samples are
anticipated from this excavation based on estimated square footage.

1.4.12 208 Terry

OHM understands that traces of battery casing material cover the entire location.
Tall grass and underbrush cover the majority of the property. The central portion of the
property contains trees, a trash pile, piles of dirt, and an abandoned foundation. Sixteen
confirmation soil samples are anticipated from the excavation.

1.4.13 Weber Street

The alleyways bordered by First, Third, Granville, and Weber Streets will be
excavated. A 2-foot edge along the excavation will be resodded and sampled for
confirmation. A total of 12 soil samples are anticipated from the bordering areas
(4 by 3).
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1.4.14 Abbott Street

The Abbott Street areas include excavation of alleyways and portions of several
residential properties. A total of 23 soil samples for confirmation are anticipated based
on seven individual excavations associated with the activity.

1.4.15 Klein Avenue

An alleyway bordered by the railroad tracks, Oriole Street, Klein Avenue, and
Brown Street will be excavated as part of the activity at this location. A 2-foot border
along each side of the alley will be resodded as part of the restoration. Three soil
samples for confirmation analysis will be obtained from each side for a total of six
samples.

1.4.16 Slough Road

An area of Slough Road north of a trailer and tavern will be excavated and
resodded as part of the activity at this location. A total of 8 soil confirmation samples
are estimated based on square footage of the proposed excavation.

1.5 DISPOSAL SAMPLES

Composite samples for disposal will be collected from the contaminated soil and
analyzed for disposal parameters. OHM will identify the disposal facility to be used for
this work effort and the required disposal parameters for the facility. The expected
analysis for disposal is TCLP RCRA Metals. Quality assurance (QA) samples will not
be required for these samples because the acceptance of the disposal facility validates
the data.

Disposal samples may also be collected from the liquids generated as part of the
proposed decontamination protocols. OHM anticipates the decontamination liquids will
be minimal and collected and stored in a polyethylene aboveground storage tank. The
decontamination liquids will be sprayed onto the loaded soils as a dust control measure
therefore, OHM anticipates no additional disposal of decontamination water will be
required. The expected analysis for disposal is TCLP RCRA Metals. QA samples will
not be required for these samples because the acceptance of the disposal facility
validates the data.
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1.6 BACKFILL SAMPLING

OHM will collect samples of the backfill source to be used for the restoration
activities outlined in the Final Scope of Work, dated October 17, 1992. The anticipated
analyses for the backfill samples include volatile and semivolatile organics, pesticides,
and RCRA metals. OHM intends to collect backfill source samples any time the soil
composition and/or appearance changes noticeably. The USACE-OSR will be consulted
and approve of any additional analyses.

Revision 2
February 16, 1993



2-1

2.0 XRF SCREENING

At each of the residential locations, OHM will determine remediation boundaries
and monitor progress by screening for the target analyte, lead, with a portable XRF
analyzer. OHM intends to use the Spectrace 9000 (TN Technologies, Inc., Round Rock,
Texas) for XRF screening purposes. During all XRF operations, OHM personnel will
record intensity and results data in the XRF instrument log. Please refer to Exhibit I,
Operating Manual for the Spectrace 9000 Portable XRF Analyzer, for detailed operating
procedures.

2.1 AREA SCREENING

To facilitate rapid determination of remediation boundaries, OHM will screen
each residential area with the portable XRF analyzer before any remediation activities
begin.

OHM will perform this screening by setting up the portable XRF analyzer in an
office provided by USAGE. The soil samples will be taken to the unit and analyzed. A
microwave oven will be used to dry the samples to be screened. The soil samples will be
placed into sample cups and these will be placed on the probe for analysis. The sample
cups are made up of three pieces: cup, ring, and a piece of Mylar film. The cup will be
filled nearly full with the soil sample to be screened. If the sample is powdered, the cup
will be tapped to settle the contents and, if necessary, more sample added until the cup
is at least 3/4 full. A piece of Mylar film will be approximately centered and placed
over the open cup.

The ring will be placed over the cup with the rounded edge down. The ring will
be pushed down slowly until it is flush with the end of the cup. The film will be taut and
wrinkle-free. OHM understands that wrinkles cause part of the sample to be held away
from the face of the probe and can interfere with the analysis. The filled and sealed
sample cup will be inverted and tapped again to thoroughly settle and compact the
contents. The sample will be placed film side down on the probe for analysis. The
30-millimeter ring will be placed in the large hole in the shield cup base to locate the
sample cup reproducibly over the probe aperture. The OHM field chemist will ensure
the sample cup rests in contact with the probe face. The probe button will be depressed
and analysis of the sample will begin.

For each sampling location OHM personnel will record intensity and results data
obtained from the XRF analyzer. Data from the XRF logs will be used to map the site
remediation boundaries and target remediation activities to those areas above the action
level of 500 mg/kg. The manufacturer reports that the detection limit for the Spec-
trace 9000 is typically 50 to 100 mg/kg for most analytes. Area screen soil samples will
be acquired according to the procedures detailed in Section 3.3, Methodology.
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2.2 CONFIRMATION SCREENING

Throughout the remediation activities, OHM will monitor progress by screening
the excavation area with the portable XRF analyzer as previously described. OHM will
screen with the portable XRF prior to each sampling event. Sampling locations will be
randomly selected on each wall and on the floor of the excavation area. If screening
data shows any section of the excavation to be below the lead action level (500 mg/kg),
OHM will re-screen the entire area at randomly selected locations to determine remedi-
ation consistency. If levels are discovered to be greater than the action level, OHM will
notify the OSR for further direction. OHM anticipates excavation to continue until all
screening points are below the action level of 500 mg/kg. All XRF screening data,
including intensity readings, will be recorded in the XRF instrument log.

2.3 CONFIRMATION SAMPLING

When XRF screening shows an excavated area to be below the action level
(500 mg/kg) OHM will confirm this fact by sending several grab samples from each of
the areas to be verified to EHRT Laboratory for total lead analysis. OHM will also
obtain 10 percent field replicate samples from randomly selected residential excavations.
EHRT Laboratory will be required to perform matrix quality control (QC) on one of
OHM's QC samples. Please refer to Section 3.0, Confirmation Sampling for detail
concerning the acquisition of the confirmation samples.

2.4 ANALYTICAL SERVICES

The name, address, and phone number of EHRT Laboratory is:

EHRT Laboratory
3532 Omni Drive
Cincinnati, OH 45245
513-752-2950
Contact: Dr. Mona Risk

OHM will use EHRT Laboratory to analyze the confirmation samples. OHM will
expect EHRT Laboratory to follow in strict accordance to USEPA methods and to
provide OHM with documentation which attests to this fact. EHRT Laboratory will be
expected to provide OHM with a single-person contact for any discussions concerning
OHM samples. This person will be expected to verify receipt, monitor progress, and
appraise OHM of the status of its' samples. OHM requires immediate (24-hour)
notification of laboratory problems with its' samples. A 24-hour turnaround time (from
receipt of samples) will be requested for the confirmation samples.
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3.0 CONFIRMATION SAMPLING

Environmental soil samples, plus duplicates, and matrix spike/matrix spike dupli-
cates will be collected to assess the residual contamination remaining after excavation
and removal of the contaminated soils.

3.1 OBJECTIVES

This sampling effort is intended to assess the residual contamination remaining at
the horizontal and vertical (lower) limits of the excavation. Systematic sampling will be
used in combination with judgement sampling to acquire samples representative of the
residual contamination remaining.

3.2 TECHNICAL APPROACH

OHM sample technologists will locate the post-excavation sample points after
excavation activities are completed. XRF screening may be utilized to determine if
verification samples will be taken and composited. Systematic screening techniques will
be used to locate the sample points that will make up the samples from each of the
areas to be sampled for confirmation analysis. The sample points will be located by
using a systematic grid. Fence posts will be used to mark the horizontal limits of the
excavation at the corners. A 20- by 20-foot grid will be superimposed over the area to
be sampled. The center of each grid will be sampled for confirmation analysis. The
center point will be located horizontally by intersecting diagonals from these points and a
sample will be obtained at that point. A sample will be acquired at each point and
screened with the portable XRF. Duplicate samples will be chosen on a 10 percent basis
from the areas for an estimated total of 176 field samples to be submitted for confir-
mation analysis at the contract laboratory.

3.3 METHODOLOGY

The OHM sample technologist will create a field sketch of the excavation area in
a single plane. This sketch will be to approximate scale using the actual dimensions of
the completed excavation. The center point of each grid will be located at the inter-
section of diagonal lines drawn from opposite corners of each grid.

The sample technologist will thoroughly clean a stainless-steel tulip bulb planter
(or equivalent) according to the protocols in Section 3.4, Decontamination Procedures,
using a soap/water/nitric acid rinse. The sample points will be located horizontally on
the surface to the nearest foot using a tape measure. Surveyor's stakes or flags will be
used to locate the sample points at the surface. OHM anticipates very shallow excava-
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tions. If the excavations are determined to be unsafe to enter based on depth, soil type,
slope, and/or compaction, OHM will obtain samples by subsampling the bucket of the
excavator. If the excavations are determined to be safe to enter, the sample technologist
will use the same techniques outlined below to acquire samples at the grid centers.

The sample technologist will don clean sample gloves, remove a clean disposable
stainless-steel spatula from its factory packaging or wrapping, and scrape away the sur-
face layer of soil. The sample technologist will again don clean sample gloves, remove
the clean tulip bulb planter from its wrapping, and insert it into the soil to its full depth
(approximately 6 inches) and retrieve it

This material will be transferred to each of one or two precleaned, 8-ounce,
wide-mouth, clear glass sample jars with Teflon-lined lids (Eagle-Picher Catalogue
No. 131-08C, or equivalent). The jars will be sealed and labeled. Clear tape will be
placed over the label and custody seals will be applied to each container. Each sample
will be placed into double Ziplock bags, wrapped in sorbent padding, and placed into a
sample cooler. A chain-of-custody record form will be completed and the sample will be
documented in the field sampling notes. The stainless-steel utensils will be decontami-
nated again using the protocols detailed in Section 3.4, Decontamination Procedures.
The sample wfll be shipped to the EHRT Laboratory for total lead analysis as detailed
in Section 33.1, Sample Packaging. A 24-hour turnaround time will be requested (from
time of sample receipt at the laboratory) in order to determine, in a timely manner, the
residual contaminants remaining in the material.

The sampling items (used gloves, paper towels, disposable sampling gear, etc.) will
then be placed in a disposal container. The samples will be labeled, packaged on ice,
and their location documented on site sketches. This process will be repeated for each
sample point location as well as the randomly selected duplicate sample points.

QA samples will be taken as described above. Every eleventh field sample for
confirmation analysis will be split. One split sample will be submitted for duplicate
analysis. Three other randomly selected area samples will be submitted for matrix
spike/matrix spike duplicate analysis by the selected laboratory. Each QC sample will be
labeled and documented as such. If additional matrix spike/matrix spike duplicate
samples are deemed prudent because of noticeable soil composition and/or appearance
changes, or area/location, the USACE-OSR will be consulted for approval.

3.3.1 Sample Packaging

The samples will be wrapped with sorbent padding to reduce the chance of break-
age in shipment and enclosed within a single plastic Ziplock bag. The bottom of the
metal, or equivalent strength plastic shipping cooler will be lined with absorbent
material, such as sorbent pads. The drain of the shipping container will be securely
taped to prevent leakage in shipment The wrapped containers will then be placed in
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the cooler allowing at least 1 inch of spacing between each container. Once the samples
are secured, sorbent pads and ice will be placed on top of and among the sample con-
tainers. The remaining headspace in the cooler, if any, will then be filled with ice,
followed by sorbent pads. Precautions will be taken to assure that the sample labels
remain intact and legible. The ice will be secured within Ziplock bags.

The sample technologist will then sign the bottom of each chain-of-custody record
form after Transfer Number 1. Under the heading 'Transfers Relinquished By," he will
fill in the courier's company name (such as Federal Express or UPS) and bill-of-lading
number (or airbill number) as well as the date and time of sample custody relinquish-
ment. The now completed chain-of-custody record forms will be enclosed in plastic
Ziplock bags and taped to the underside of the lid of the cooler.

Prior to the sealing of the cooler, an OHM Shipment Checklist will be reviewed
for completion. The checklist is a tool utilized by OHM to standardize sample pack-
aging procedures during field operations.

A minimum of three custody seals or evidence tape will be fixed to the cooler
lid(s). The cooler(s) will then be shipped to the subcontract laboratory via common
courier. The cooler will be sealed, addressed, identified, and placarded as environmental
samples. A 24-hour turnaround time from time of sample receipt at the laboratory will
be requested.

3.4 DECONTAMINATION PROCEDURES

Decontamination of sampling equipment will be performed to ensure the poten-
tial for cross contamination is minimized.

3.4.1 Sampling Equipment

The field sampling equipment cleaning and decontamination procedures are as
follows:

• Non-phosphate detergent wash and brushing to remove large
particles

• Tap water rinse

• Sample glove change

• Ten percent nitric acid rinse (trace metal or higher grade HNO,
diluted with distilled/deionized H2O)

Sample glove change
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• Double distilled/deionized water rinse

• Total air dry

3.4.2 Sample Containers

Sample containers will be precleaned by the manufacturer to USEPA cleaning
protocols prior to arrival at the project site. The certification number which is in each
box of containers will be noted in the field logbook. The certificates of analysis which
accompany each box of containers will be retained as part of the project files.

3.5 SAMPLE CONTROL

Field personnel are responsible for the identification, preservation, packaging,
handling, shipping, and storage of samples obtained from this site. All samples must be
readily identifiable and retain to the extent possible the in-situ characteristics to be
determined through testing. All samples collected to be analyzed for disposal para-
meters will be validated through the following procedures and preparations of a chain-of-
custody record form.

3.5.1 Sample Containers

Soil samples taken for total lead analysis will be packaged in precleaned, 8-ounce
wide-mouth, clear glass jars secured with a Teflon-lined lid (Eagle Picher No. 131-08C,
or equivalent).

3.5.2 Sample Number

All samples obtained during the course of this project will be consecutively
numbered. Each sample identification number includes a five-digit project code (OHM
project number 13407) and a two-digit (or more as required) sequence number assigned
by the sampler(s) at the time of collection. Post excavation samples will be consecutively
numbered beginning with 10,001. The sample numbers will be recorded in consecutive
order in a sample logbook. Field sketches will include the sample points and dimensions
to trace the sample locations to the nearest foot within the excavations.

3.53 Sample Label

Correct sample labeling and the corresponding notation of the sample numbers in
the field logbook are necessary to prevent misidentification of samples and their eventual
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results. All sample labels will be completed legibly with indelible ink. The completed
label will be affixed to the sample bottle and covered with clear tape. All sample labels
will include at a minimum the following information:

• Name/initials of collector

• Name/initials of witness

• Date and time (in military time) of sample collection

• OHM project number (13407)

• Place of collection

• Sample number (will uniquely identify each sample, i.e., project,
station, location, depth interval, etc.)

• Matrix and appearance of sample

• Analysis required

• Preservatives added (if any)

• Designation between "grab" or "composite" sample

3.5.4

OHM will record information from the sample collection activities in the
sampler's field logbook. The log will be a diary of the sampler's activities and will
contain sample point locations, appearance, date and time of sample, sampler's identity,
and any other pertinent observations.

355 Chain-of-Custody Procedures

All samples taken on this site will be verified with chain-of-custody procedures.
The procedures followed will be in accordance with USAGE Sampling Handling
Protocols and USAGE procedures. It is very important that the information on the
chain-of-custody record form match the information on the sample bottles. The chain-of-
custody record forms will be completed, enclosed in a plastic Ziplock bag, and taped to
the underside of the lid of the shipping containers utilized. A copy of the chain-of-
custody record form will be retained as part of the project files.
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3.5.6 Sample Preservation

The post excavation soil samples submitted for confirmation analysis will be
placed on ice to maintain each sample's temperature at 4 degrees Celsius.

3.6 ANALYSIS

The soil samples submitted for confirmation analysis will be analyzed according to
USEPA's Test Methods for Evaluating Solid Wastes. Physical/Chemical Methods.
SW-846, 2nd Edition, September 1986. The soil samples submitted for Total Lead
Analysis will be prepared by SW-846 Method 3050, "Acid Digestion of Sediments,
Sludges and Soils," followed by the direct aspiration techniques detailed in Method 7420
for lead.

A 24-hour turnaround time from time of sample receipt at the laboratory will be
requested. The samples for metals analysis will be analyzed within 6 months, the maxi-
mum allowable holding time. Soil and sediment sample results will be calculated and
reported on a dry weight basis.

3.7 EQUIPMENT REQUIREMENTS

• Stainless-steel hand auger or equivalent (1)

• Stainless-steel scoops (20)

• Stainless-steel spatulas (VWR Catalogue No. 58575, or
equivalent) (250)

• Vinyl sample gloves (1,000)

• Non-phosphate detergent (14 ounces)

• Eight-ounce, wide-mouth, clear glass sample jars with Teflon-lined
lids (Eagle-Picher No. 131-08C, or equivalent) precleaned to
USEPA Protocol A (250)

• Fifty-four-quart coolers (5)

• Bale sorbent pads (1)

• Ice

• Paper towels
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• Field logbook (1)

• Chain-of-custody record forms (150)

• Five-gallon buckets (4)

• 1:10 nitric acid (4 liters)

• Deionized water (20 liters)

Scrub brush (1)

Sample labels (250)
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4.0 EXCAVATED SOIL AND DECONTAMINATION
LIQUID SAMPLING

Excavation of the soils is necessary in the areas impacted from the battery casings.
These soils are potentially contaminated and will need to analyzed for treatment and dis-
posal options to be considered.

The soils that are to be removed from the excavated areas will require sampling
and analysis to define disposal/treatment options. The liquids generated as a result of
decontamination activities will be collected and sampled for disposal/treatment options if
they are not completely used for dust control measures.

This section of the CSAP deals with sampling and analysis of the soils and decon-
tamination liquid generated from the excavation activities. All sampling procedures
utilized will be in accordance with USAGE Sample Handling Protocol (ER 1110-1-263,
Appendix E).

4.1 OBJECTIVES

OHM will verify with treatment, storage, and disposal facilities, and define any
additional analytical methods necessary for disposal of these wastestreams. OHM under-
stands that all proposed protocols are subject to USAGE approval and will inform the
USACE-OSR of each step of the process.

4.2 TECHNICAL APPROACH

A flow based composite of the soils removed from each area will be obtained by
subsampling selected buckets of the excavator during removal activities. Portable XRF
screening may be used to screen and segregate soils removed for cost effectiveness of
disposal activities. The soils excavated will be segregated based upon analytical data
provided by WOODWARD-CLYDE included as Exhibit I to the project work plan.

OHM will combine liquids from the decontamination process into a portable bulk
container staged at a suitable location (central site). A depth based composite of liquids
generated as a result of decontamination activities will be obtained at the completion of
this project as well. OHM anticipates that all decontamination liquids will be used for
dust control measures and may not need to be sampled.

4.3 SAMPLE COLLECTION FOR DISPOSAL ANALYSIS AND APPROVAL

OHM intends to mobilize two personnel to the locations after delivery order
issuance and prior to the mobilization of excavation equipment for the purposes of
obtaining soil samples for waste characterization and subcontractor acceptance/
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approval(s). One composite of the hazardous areas and one composite of the non-
hazardous areas will be created from no less than five grab samples from each respective
wastestream. The location of the sample points will be based upon previous analytical
results as detailed in Exhibit I to the work plan, Previous Analytical Results provided by
WOODWARD-CLYDE. Judgment samples will be obtained at sample points within the
areas delineated as hazardous and nonhazardous areas.

The sample technologist will don clean sample gloves and remove a stainless-steel
spatula from its' factory packaging. The surface layer of soil in the selected bucket will
be scraped away with a disposable stainless-steel spatula. The sample technologist will
once again don clean sample gloves and remove a clean stainless-steel hand auger from
its' wrapping. The clean hand auger will be inserted into the soil of the bucket to its'
full depth (approximately 6 inches) and retrieved.

The sample technologist, using the hand auger, will place the soil obtained into a
precleaned, 8-ounce, wide-mouth, clear glass sample jar (Eagle Picher No. 131-08C, or
equivalent).

When the samples have been obtained and documented, the sample technologist
will once again don clean sample gloves and thoroughly mix the various grab samples for
disposal in the stainless-steel mixing bowl (Cole-Parmer Catalogue No. L-07300-50, or
equivalent) to homogenize the contents. The grab samples representing the hazardous
areas will be separate composites than those from the nonhazardous areas. Large clods
will be broken up, if needed, using a gloved hand until no piece is larger than 0.25 inches
square. The stainless-steel spatula (VWR Catalogue No. 58575, or equivalent) will be
used to thoroughly mix the contents of the bowl for no less than 3 minutes or until the
contents are homogenous. The mixture will be spread into a thin layer and quartered.
Opposite quarters will be discarded and the mixing, quartering, and splitting process
continued until no less than 2 quarts by volume remains in the stainless-steel bowl. This
material will be transferred to each of four precleaned, 32-ounce, wide-mouth, clear glass
sample jars with Teflon-lined lids (Eagle-Picher Catalogue No. 131-32C, or equivalent).
The jars will be sealed and labeled. Clear tape will be placed over the sample label and
a custody seal will be applied to each sample container to be shipped. Each sample con-
tainer will be placed into two Ziplock bags. The containers will be wrapped in sorbent
padding and placed into a sample cooler. The stainless-steel utensils will be decontami-
nated again using the protocols detailed in Section 3.4, Decontamination. One sample of
each wastestream is for disposal analysis, the other three samples are for disposal
acceptance purposes.

A chain-of-custody record form will be completed and one sample from each
wastestream will be documented in the field sampling notes. One sample from each of
the two wastestreams will be shipped to EHRT Laboratory in Cincinnati, Ohio, for
Landfill Disposal analysis detailed in Table 4.1, the others will be shipped to the
Analytical Services Corp., a wholly-owned subsidiary of OHM Corporation, (ASC)
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TABLE 4.1

ANALYTICAL REQUIREMENTS
LANDFILL DISPOSAL FOR SOLIDS AND SLUDGES

Physical Tests:

Paint Filter Test, +/-
Color
Phasing
Solids, Total, % by Wt
Density (bulk), g/cc

Characteristics Tests

Reactivity

Reactive Cyanide
Reactive Sulfide

Method

9012
9030

Corrosivily. Standard Units

pH Test 9041

Ignitability. Degrees Fahrenheit or Celsius

Flash Point, SF, CC
Flame Test

Organics

Volatile Organics
Semivolatile Organics
PCB

Conventional Tests

Extractable Organic Halogens
Total Cyanide
Total Phenols

8240
8270
8080

9075
9012
9065

LOP (mg/kg)

10
10

10/50
10/50
1.0

1.0
1.0
1.0
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TABLE 4.1 (CONTINUED)

ANALYTICAL REQUIREMENTS
LANDFILL DISPOSAL FOR SOLIDS AND SLUDGES

Toxicitv Leach ate Characteristics Procedure (TCLP^

Metals

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

Volatile Organics

Benzene
Carbon tetrachloride
Chlorobenzene
Chloroform
2-Butanone
Tetrachloroethene
Trichloroethene
Vinyl chloride

Semivolatiles

o-Cresol
m-Cresol
p-Cresol
Cresol
1,4-Dichlorobenene
1,2-Dichloroe thane
1,1-Dichloroethene
2,4-Dinitrotoluene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane

Method
LOP fppml

0.1
10.0
0.1
0.1
0.1
0.01
0.1
0.1

0.05
0.05
1.0
0.5
5.0
0.05
0.05
0.05

5.0
5.0
5.0
5.0
0.5
0.05
0.05
0.01
0.01
0.05
0.5

Reference

7061
7081/6010
7130/7131/6010
7190/7191/6010
7420/7421/6010
7470
7741
7760/7761/6010

8260
8260
8260
8260
8260
8260
8260
8260

8270
8270
8270
8270
8260/8270
8260
8260
8270
8270
8270
8270
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TABLE 4.1 (CONTINUED)

ANALYTICAL REQUIREMENTS
LANDFILL DISPOSAL FOR SOLIDS AND SLUDGES

Method
Metals LOD (ppm) Reference

Semivolatiles

Nitrobenzene 0.1 8270
Pentachlorophenol 5.0 8270
Pyridine 0.5 8270
2,4,6-Trichlorophenol 0.1 8270
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Laboratory in Findlay, Ohio, to be held prior to shipping them to the six potential dis-
posal subcontractors. The six samples to be submitted to the various disposal subcon-
tractors for disposal approvals will be sent with waste profiles upon receipt of the
analytical results. A 21-day turnaround time will be requested (from time of sample
receipt at the laboratory) for the disposal analysis of the nonhazardous soils. A 24-hour
turnaround time (from time of sample receipt at the laboratory) will be requested for the
disposal analysis of the hazardous soils.

4.4 SAMPLE COLLECTION FOR DISPOSAL DETERMINATION

The excavated soils will be placed into 1-cubic-yard, reinforced nylon bags (totes).
These bags will be loaded into dumptrucks for transport to either a stockpile located in
the Taracorp/Trust 454 property, if they originated in an area determined to be non-
hazardous, based on the previous analytical results detailed in Exhibit I of the work plan,
or transported directly to the selected hazardous-waste disposal subcontractor. The
material determined to be hazardous based upon the previous analytical results will be
transported directly to the chosen disposal subcontractor and will not be stockpiled.
Samples of the excavated materials will be obtained and composited to confirm their
hazardous/ nonhazardous properties by analysis for TCLP lead. Duplicate samples will
be obtained on a 10 percent basis. The composite number representing each truckload
of bags will be spray painted on two sides of each bag with numbers at least 1-foot high.

4.5 SOIL SAMPLING METHODOLOGY

A randomly selected grab sample from one bucketful of material of each tote will
be taken and composited with the samples representing each dumptruck load (approxi-
mately 14 totes). These composites will be submitted for TCLP lead analysis to EHRT
Laboratory. OHM anticipates approximately 205 composite samples for analysis.

To accomplish this task, the sample technologist will don clean sample gloves,
remove a disposable stainless-steel spatula from its factory packaging, and scrape away
the surface layer of soil in the selected bucket. Then the sample technologist will again
don clean sample gloves, remove the clean hand auger or equivalent from its wrapping,
and insert it into the soil of the bucket to its full depth (approximately 6 inches) and
retrieve it.

The sample technologist will place the soil obtained into a precleaned 8-ounce,
wide-mouth, clear glass sample jar (Eagle Picher No. 131-08C, or equivalent). These
samples will eventually be composited into samples representing each truckload of totes.

When the excavation activities for the area are complete, the sample technologist
will once again don clean sample gloves and thoroughly mix the various grab samples
from the individual dumptruck loads in the stainless-steel mixing bowl (Cole-Parmer
Catalogue No. L-07300-50, or equivalent) to homogenize the contents. Large clods will
be broken up, if needed, using a gloved hand until no piece is larger than 0.25 square
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inches. The stainless-steel spatula (VWR Catalogue No. 58575, or equivalent) will be
used to thoroughly mix the contents of the bowl for no less than 3 minutes or until the
contents are homogenous. The mixture will then be spread into a thin layer and
quartered. Opposite quarters will be discarded and the mixing, quartering, and splitting
process continued until no less than 2 quarts by volume remains in the stainless-steel
bowL This material will be transferred to one precleaned, 32-ounce, wide-mouth, clear
glass sample jar with a Teflon-lined lid (Eagle-Picher Catalogue No. 131-32C, or
equivalent). The jar will be sealed and labeled. Gear tape will be placed over the
sample label, and a custody seal will be applied to each sample container to be shipped.
Each sample container will be placed into two Ziplock bags, wrapped in sorbent padding,
and placed into a sample cooler. The stainless-steel utensils will be decontaminated
again using the protocols detailed in Section 3.4, Decontamination Procedures.

A chain-of-custody record form will be completed and the sample will be docu-
mented in the field sampling notes. The sample will be shipped to the subcontract
laboratory for TCLP lead analysis.

4.6 LIQUID SAMPLING METHODOLOGY

OHM expects all decontamination water will be used for dust control during soil
load-out operations. If decontamination water is not completely used, the remaining
liquids will be sampled for disposal analysis.

The OHM sampling technician, clad in USEPA Level C personal protective
equipment, will assemble a pre-cleaned, Teflon Bacon bomb sampler. The Bacon bomb
sampler consists of a Teflon cylinder with a hole at the bottom and a weighted plunger
to plug the hole (refer to Figure 4.1). The plunger protrudes through the top of the
cylinder. There is a hole at the top of this rod where string can be attached to operate
the plunger while sampling. The technician will attach a length of new sample string and
a length of new 3/8-inch polyethylene rope to the Bacon bomb sampler. The rope will
be marked in 1-foot increments or depths which will be needed for a representative
sample of the tank. Polyethylene sheeting will be spread in the immediate vicinity of the
sample point ensuring the sample string and rope do not touch any surface which may
affect the integrity of the sample or the content of any tank. The Bacon bomb sampler
will be lowered into the liquid(s) of the tank and an aliquot obtained at several depths
by smoothly pulling on the string. This procedure will be repeated until the Bacon bomb
sampler is full or the bottom of the tank is reached. Every attempt will be made to
obtain equal aliquots at each depth. The Bacon bomb sampler will be retrieved and
unloaded into a 1-liter glass sample container by placing it above the sample container
and holding the plunger open with the attached string.

It is important that the surface of the liquid be visible to the sample technician at
all times, because when the liquid flows into the sampling device, air is forced out of the
top. The absence of air bubbles rising to the surface of the liquid lets the sample tech-
nician know when the Bacon bomb sampler is full.
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The Bacon bomb sampler will be disassembled and thoroughly decontaminated
prior to each use with a soap/water/nitric acid water rinse. The sample string and poly-
ethylene rope used in the acquisition of samples will be discarded after each use.

4.7 SAMPT F PACKAGING

The samples will be wrapped with sorbent padding to reduce the chance of break-
age in shipment and enclosed within a single plastic Ziplock bag. The bottom of the
metal or equivalent strength plastic shipping cooler will be lined with absorbent material,
such as sorbent pads. The drain of the shipping container will be securely taped to pre-
vent leakage in shipment. The wrapped containers will then be placed in the cooler
allowing at least 1 inch of spacing between each container. Once the samples are
secured, sorbent pads and ice will be placed on top of and among the sample containers.
The remaining headspace in the cooler, if any, will then be filled with ice followed by
sorbent pads. Precautions will be taken to assure that the sample labels remain intact
and legible.

The sample technologist will then sign the bottom of each chain-of-custody record
form after Transfer No. 1. Under the heading 'Transfers Relinquished By," he will fill in
the courier's company name (such as Federal Express or UPS) and bill-of-lading number
(or airbill number), as well as the date and time of sample custody relinquishment. The
now-completed chain-of-custody record forms will be enclosed in plastic Ziplock bags
and taped to the underside of the lid of the cooler.

Prior to the sealing of the cooler, an OHM Shipment Checklist will be reviewed
for completion. The checklist is a tool utilized by OHM to standardize sample pack-
aging procedures during field operations.

A minimum of three seals or evidence tape will be fixed to the cooler lid(s).
The cooler(s) will then be shipped via common courier. The cooler will be sealed,
addressed, identified, and placarded as environmental samples.

4.8 SAMPLE CONTROL

OHM field personnel are responsible for the identification, preservation, pack-
aging, handling, shipping, and storage of samples obtained from this site. All samples
will be readily identifiable and retain to the extent possible the in-situ characteristics to
be determined through testing. All samples collected to be analyzed by a laboratory will
be validated through the following procedures and preparation of a chain-of-custody
record form.

4.8.1 Sample Number

All samples obtained during the course of this project will be consecutively
numbered. Each sample identification number includes a five digit project code (OHM
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project number 13407) and a two-digit (or more as required) sequence number assigned
by the sampler(s) at the time of collection. The sample numbers will be recorded in
consecutive order in a sample logbook.

Excavation samples for landfill disposal analysis will be consecutively numbered
beginning with 20,001. Soil samples submitted to selected vendors for disposal accept-
ance will be consecutively numbered beginning with 30,001.

Liquid samples for wastewater treatment disposal analysis will be consecutively
numbered beginning with 40,001. Liquid samples submitted to selected vendors for
disposal acceptance will be consecutively numbered beginning with 50,001.

4.8.2 Sample Label

Correct sample labeling and the corresponding notation of the sample identifica-
tion numbers in the field logbook are necessary to prevent misidentification of samples
and their eventual results. All sample labels will be completed legibly with indelible ink.
The completed label will be affixed to the sample bottle and covered with clear tape.
All sample labels will include at a minimum the following information:

• Name/initials of collector

• Name/initials of witness

• Date and time (in military time) of sample collection

• OHM project number (13407)

• Place of collection

• Sample identification number (will uniquely identify each sample,
i.e., project, station location, depth interval, etc.)

• Matrix and appearance of sample

• Analysis required

• Preservatives added (if any)

• Designation between "grab" or "composite" sample
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4.8.3 Field Log

OHM will record information from the sample collection activities in the
sampler's field logbook. The log will be a diary of the sampler's activities and will
contain sample point locations, appearance, date and time of sample, sampler's identity,
and any other pertinent observations.

4.8.4 Chain-of-Custody Procedures

All samples taken on this site will be verified with chain-of-custody procedures.
The procedures followed will be in accordance with USAGE Sampling Handling
Protocols and USAGE procedures. It is very important that the information on the
chain-of-custody record form match the information on the sample bottles. The chain-of-
custody record forms will be completed, enclosed in a plastic Ziplock bag, and taped to
the underside of the lid of the shipping containers utilized.

4.8^ Sample Preservation

The excavated soil samples submitted for disposal analysis will be placed on ice to
maintain each sample's temperature at 4 degrees Celsius. No preservation will be
required of the soil/liquid samples submitted for disposal acceptance purposes.

4.9 ANALYSIS

Eight soil samples for disposal parameters may be analyzed according to the para-
meters specified in Table 4.1, Analytical Requirements of Landfill Disposal for Solids
and Sludges.

One liquid sample for disposal parameters will be analyzed according to the
parameters specified in Table 4.2, Analytical Requirements of Wastewater Treatment
Disposal for Liquids.

The soil samples submitted for disposal parameter analysis will be analyzed
according to USEPA's Test Methods for Evaluating Solid Wastes. Physical/Chemical
Methods. SW-846, 2nd Edition, September 1986. A 21-day turnaround time (from
laboratory receipt) will be requested for disposal analysis.

OHM understands that the analytical requirements for disposal purposes vary
greatly among disposal firms. This is due to the individual disposal firm's state require-
ments as well as their operating permits. The listed analytical requirements within
Tables 4.1 and 42 will vary accordingly, but OHM feels that the analytical requirements
proposed are suitable for a wide variety of disposal firms and state requirements.
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TABLE 4.2

ANALYTICAL REQUIREMENTS
WASTEWATER TREATMENT DISPOSAL FOR LIQUIDS

Physical Tests:

Phasing
Solids, Total, % by Wt.

Characteristics Tests

Reactivity

Reactive Cyanide
Reactive Sulfide

Corrosivitv. Standard Units

Method

9012
9030

pH Test 9041

Ignitability. Degrees Fahrenheit or Celsius

Flash Point, SF, CC
Flame Test

Toxicitv Leachate Characteristics Procedure (TCLP)

Metals

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

Method
LOP (ppml

0.1
10.0
0.1
0.1
0.1
0.01
0.1
0.1

LOP (mg/kg>

10
10

Reference

7061
7081/6010
7130/7131/6010
7190/7191/6010
7420/7421/6010
7470
7741
7760/7761/6010
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5.0 BACKFILL SAMPLING

Environmental soil samples will be collected to assess the residual contamination
within the backfill used at the locations to be excavated.

5.1 OBJECTIVES

This sampling effort is intended to assess the residual contamination remaining at
the backfill used at the residential locations. OHM understands that samples of the
backfill should be taken any time the soil composition and/or appearance changes
noticeably.

5.2 TECHNICAL APPROACH

A systematic, equidistant grid will be used to locate sample points. OHM will
submit a sample for volatile analysis, semivolatile organic analysis, and RCRA metal
analysis. A grab sample will be acquired at each grid point and combined with the other
sample points from the same area (except for the aliquot selected for volatile organic
analysis) for a single composite sample.

5.3 METHODOLOGY

The OHM sample technologist will create a field sketch of the surface of the
backfill excavation area in one plane. This sketch will be to approximate scale using the
actual dimensions of the anticipated excavation. The center point will be located at the
intersection of diagonal lines drawn from opposite corners of each of the four estimated
sidewall planes.

The sample technologist will thoroughly clean a stainless-steel tulip bulb planter
(or equivalent) according to the protocols in Section 5.4, Decontamination Procedures,
using a soap/water/nitric acid water rinse. The sample points will be located horizontal-
ly on the surface to the nearest foot using a tape measure. Wooden tongue depressors
will be used to locate the sample points at the surface.

The sample technologist will don clean sample gloves, remove a disposable
stainless-steel spatula from its' factory packaging, and scrape away the surface layer of
soil at the randomly selected point Then the sample technologist will again don clean
sample gloves, remove the clean tulip bulb planter from its' wrapping, and insert the
clean tulip bulb planter into the soil to its' full depth (approximately 6 inches) and
retrieve it. The soil obtained will be placed into a precleaned, 4-ounce, wide-mouth,
clear glass sample jar (Eagle Picher No. 130-04C, or equivalent). This sample will be
submitted for volatile organic analysis.
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The sample technologist, using the hand auger, will repeat the process of inserting
and retrieving the sampler and placing the soil obtained into precleaned, 8-ounce, wide-
mouth, clear glass sample jars (Eagle Picher No. 131-08C, or equivalent).

The sample technologist will once again don clean sample gloves and thoroughly
mix the samples in the stainless-steel mixing bowl (Cole-Parmer Catalogue No. L-07300-
50, or equivalent) to homogenize the contents. Large clods will be broken up, if needed,
using a gloved hand until no piece is larger than 0.25 square inches. The stainless-steel
spatula (VWR Catalogue No. 58575, or equivalent) will be used to thoroughly mix the
contents of the bowl for no less than 3 minutes. The mixture will then be spread into a
thin layer and quartered. Opposite quarters will be discarded and the mixing, quartering,
and splitting process continued until no less than 2 quarts by volume remains in the
stainless-steel bowl. This material will be transferred to each of two precleaned,
32-ounce, wide-mouth, clear glass sample jars with Teflon-lined lids (Eagle-Picher
Catalogue No. 133-32C, or equivalent). All the jars will be sealed and labeled. Gear
tape will be placed over the label and custody seals applied to each container for ship-
ment Each container will be placed into two Ziplock bags, wrapped in sorbent padding,
and placed into a sample cooler. A chain-of-custody record form wilr be completed and
the sample documented in the field sampling notes. One sample will be sent for analysis
and the other held on site for contingency purposes. The stainless-steel utensils will be
decontaminated again using the protocols detailed in Section 5.4, Decontamination
Procedures. The sample will be shipped to EHRT Laboratory as detailed in Sec-
tion 5.3.1, Sample Packaging, for volatile and semivolatile organics, pesticides, and
RCRA metals. A 21-day turnaround time from time of sample receipt at the laboratory
will be requested in order to determine the residual contaminants remaining in the
material in a timely manner.

The sampling trash (used gloves, paper towels, disposable sampling gear, etc.) will
then be picked up. The samples will be labeled, packaged on ice, and their location
documented on site sketches.

53.1 Sample Packaging

The samples will be wrapped with sorbent padding to reduce the chance of break-
age in shipment and enclosed within a single plastic Ziplock bag. The bottom of the
metal or equivalent strength plastic shipping cooler will be lined with absorbent material
such as sorbent pads. The drain of the shipping container will be securely taped to pre-
vent leakage in shipment. The wrapped containers will then be placed in the cooler
allowing at least 1 inch of spacing between each container. Once the samples are
secured, sorbent pads and ice will be placed on top of and among the sample containers.
The remaining headspace in the cooler, if any, will then be filled with ice followed by
sorbent pads. Precautions will be taken to assure that the sample labels remain intact
and legible.
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The sample technologist will then sign the bottom of each chain-of-custody record
form after Transfer Number 1. Under the heading Transfers Relinquished By," he will
fill in the courier's company name (such as Federal Express or UPS) and bill-of-lading
number (or airbill number) as well as the date and time of sample custody relinquish-
ment. The now-completed chain-of-custody record forms will be enclosed in plastic
Ziplock bags and taped to the underside of the lid of the cooler.

Prior to the sealing of the cooler, an OHM Shipment Checklist will be reviewed
for completion. The checklist is a tool utilized by OHM to standardize sample packag-
ing procedures during field operations.

A minimum of three custody seals or evidence tape will be fixed to the cooler
lid(s). The cooler(s) will then be shipped to the subcontract laboratory via common
courier. The cooler will be sealed, addressed, identified, and placarded as environmental
samples. A 21-day turnaround time from time of sample receipt at the laboratory will be
requested.

5.4 DECONTAMINATION PROCEDURES

Decontamination is accomplished to ensure the potential for cross contamination
is minimized.

5.4.1 Sampling Equipment

The field sampling equipment cleaning and decontamination procedures are as
follows:

• Non-phosphate detergent plus tap water wash

• Tap water rinse

• Sample glove change

• Ten percent nitric acid rinse (trace metal or higher grade HNO3
diluted with distilled/deionized H2O)

• Sample glove change

• Pesticide grade isopropanol rinse

• Sample glove change

• Double distilled/deionized water rinse

• Total air dry
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5.4.2 Sample Containers

Sample containers will be precleaned by the manufacturer to USEPA cleaning
protocols prior to arrival at the project site as follows:

• All bottles, caps, and liners will be washed in laboratory grade,
non-phosphate detergent

• These will be rinsed three times with distilled water.

• They will then be rinsed with a 1:1 solution of nitric acid.

• They will then be rinsed three times with ASTM Type 1
organic-free water.

• They will be oven-dried for 1 hour.

• They will be rinsed with hexane.

• They will be oven-dried again for 1 hour.

55 SAMPJ P. CONTROL

Field personnel are responsible for the identification, preservation, packaging,
handling, shipping, and storage of samples obtained from this site. All samples must be
readily identifiable and retain to the extent possible the in-situ characteristics to be
determined through testing. All samples collected to be analyzed for the anticipated
parameters will be validated through the following procedures and preparation of a
chain-of-custody record form.

55.1 Sample Containers

Soil samples taken for volatile organic analysis will be packaged in precleaned,
4-ounce, wide-mouth clear glass jars secured with a Teflon-lined lid, (Eagle Picher
No. 130-04C, or equivalent) precleaned to USEPA Protocol A. Soil samples taken for
semivolatile organic analysis and RCRA metal analysis will be packaged in precleaned,
32-ounce, wide-mouth, clear glass jars secured with a Teflon-lined lid, (Eagle Picher
No. 133-32C, or equivalent) precleaned to USEPA Protocol A.

5.5.2 Sample Number

All samples obtained during the course of this project will be consecutively
numbered. Each sample identification number includes a five-digit project code (OHM
project number 13407) and a two-digit (or more as required) sequence number assigned
by the sampler(s) at the time of collection. The backfill samples will be consecutively
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numbered beginning with 60,001. The sample numbers will be recorded in consecutive
order in a sample logbook. Field sketches will include the sample points and dimensions
to trace the sample locations to the nearest foot within the excavations.

5.53 Sample Label

Correct sample labeling and the corresponding notation of the sample numbers in
the field logbook are necessary to prevent misidentification of samples and their eventual
results. All sample labels will be completed legibly with indelible ink. The completed
label will be affixed to the sample bottle and covered with clear tape. All sample labels
will include at a minimum the following information:

• Name/initials of collector

• Name/initials of witness

• Date and time (in military time) of sample collection

• OHM project number (13407)

• Place of collection

• Sample number (will uniquely identify each sample, i.e., project,
station location, depth interval, etc.)

• Matrix and appearance of sample

• Analysis required

• Preservatives added (if any)

• Designation between "grab" or "composite" sample

5.5.4 Field Log

OHM wfll record information from the sample collection activities in the sam-
pler's field logbook. The log will be a diary of the sampler's activities and will contain
sample point locations, appearance, date and time of sample, sampler's identity, and any
other pertinent observations.

5.5.5 Chain-of-Custody Procedures

All samples taken on this site will be verified with chain-of-custody procedures.
The procedures followed will be in accordance with USAGE Sampling Handling
Protocols and USAGE procedures. It is very important that the information on the
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chain-of-custody record form match the information on the sample bottles. The chain-of-
custody record forms will be completed, enclosed in a plastic Ziplock bag, and taped to
the underside of the lid of the shipping containers utilized.

5.5.6 Sample Preservation

The backfill sample submitted for analysis will be placed on ice to maintain each
sample's temperature at 4 degrees Celsius.

5.6 ANALYSIS

The backfill soil sample submitted for analysis will be analyzed according to
USEPA's Test Methods for Evaluating Solid Wastes. Physical /Chemical Methods.
SW-846, 2nd Edition, September 1986, Methods 8240, 8270, and 6010.

The sample for volatile organic analysis will be extracted and analyzed within
14 days, the maximum allowable holding time. The sample for semiyolatile organic
analysis will be extracted within 7 days and analyzed within 40 days, the maximum allow-
able holding time. The sample for metals analysis will be analyzed within 28 days, the
maximum allowable holding time. Soil and sediment sample results will be calculated
and reported on a dry weight basis.

5.7 EQUIPMENT REQUIREMENTS

• Stainless-steel tulip bulb planter (1)

• Stainless-steel hand auger (1)

• Stainless-steel mixing bowl (Cole-Parmer Catalogue No. L-07300-
50, or equivalent) (1)

• Stainless-steel spatulas (VWR Catalogue No. 58575, or
equivalent) (20)

• Vinyl sample gloves (100)

• Non-phosphate detergent (14 ounces)

• Eight-ounce, wide-mouth, clear glass sample jars with Teflon-lined
lids (Eagle-Picher No. 131-08C, or equivalent) precleaned to
USEPA Protocol A (15)

• Four-ounce, wide-mouth, clear glass sample jars with Teflon-lined
lids (Eagle-Picher No. 130-04C, or equivalent) precleaned to
USEPA Protocol A (5)
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Thirty-two-ounce, wide-mouth, clear glass sample jars with Teflon-
lined lids (Eagle-Picher No. 133-32C, or equivalent) precleaned to
USEPA Protocol A (5)

Fifty-four-quart coolers (5)

Bale sorbent pad (1)

Ice

Tongue depressors (100)

Paper towels

Field logbook (1)

Chain-of-custody record forms (15)

Five-gallon buckets (2)

Pesticide grade isopropanol (0.5 liters)

1:10 nitric acid (0.5 liters)

Deionized water (2 liters)

Scrub brush (1)

Sample labels (30)
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6.0 ANALYTICAL REQUIREMENTS

OHM will be obtaining soil samples and submitting them for fixed-base laboratory
analysis to EHRT Laboratory. The following paragraphs outline the scope of the work
effort for the laboratory. The parameters and number of samples required are deline-
ated in Table 6.1.

The name, address, and telephone number of EHRT Laboratory is:

EHRT Laboratory
3532 Omni Drive
Cincinnati, OH 45245
513-752-2950
Contact: Dr. Mona Risk

6.1 METHODOLOGY

The following matrix specific analytical methods are anticipated for the soil
samples. These methods will be followed explicitly including all QC procedures detailed
in the respective methods.

OHM understands that the analytical requirements for disposal purposes vary
greatly among disposal firms. This is due to the individual disposal firm's state require-
ments as well as their operating permits. The listed analytical requirements within
Tables 4.1 and 4.2 will vary accordingly, but OHM feels that the analytical requirements
proposed are suitable for a wide variety of disposal firms and state requirements.

One hundred seventy-six soil samples will be analyzed for total lead by the
Digestion Method 3050, followed by the Analytical Method 7420. These samples will
also be analyzed for percent moisture according to ASTM Method D-2216-80 "Moisture
Content of Soil" outlined in Exhibit H.

Two hundred five soil samples will be analyzed for TCLP lead according to
USEPA's Test Methods for Evaluating Solid Wastes. Physical/Chemical Methods.
SW-846, 2nd Edition, November 1986 or SW-846 Update No. 1, Method 1311, 'Toricity
Characteristic Leachate Procedure."

The TCLP leachates of solid samples will be prepared in accordance with
USEPA's Test Methods for Evaluating Solid Wastes. Physical/Chemical Methods.
SW-846, 2nd Edition, November 1986 or SW-846 Update No. 1, Method 3050, "Acid
Digestion of Sediments, Sludges, and Soils."
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TABLE 6.1

SAMPLE TYPES AND NUMBERS

TYPES

Parameter

Confirmation Soil Samples

Total lead (Methods
3050/7420) and percent
moisture

Disposal Determination
(soil for TCLP lead)
Disposal Analysis (soil)

Table 4.1 Parameters
Disposal Analysis (liquid)

Table 4.2 Parameters
Backfill Soil Sample

VGA, SVGA, RCRA
metals (Methods 8240,
8270, 6010/7471)

Estimated
Environmental

Samples

157

205

Estimated
Estimated Matrix Estimated

Duplicates/ Spike/MS Total
Splits Duplicates Samples

16 176

205

*If decontamination water requires disposal, one sample will be collected and
analyzed

Revision 2
February 16, 1993



6-3

Two soil samples for disposal parameters will be analyzed according to the
parameters specified in Table 4.1, Analytical Requirements of Landfill Disposal for
Solids and Sludges.

One liquid sample for disposal parameters will be analyzed, if needed, according
to the parameters specified in Table 4.2, Analytical Requirements of Wastewater Treat-
ment Disposal for Liquids. The decontamination water will be used for dust control.

Soil samples from the backfill source(s) will be analyzed for volatile and semi-
volatile organics and RCRA metals. Volatile organic analysis will be performed
according to Method 8240, Semivolatile Organics, according to Method 8270, and RCRA
metals according to Method 6010.

62 METHOD SPECIFIC DATA QUALITY OBJECTIVES

The following subsections provide OHM's objectives for precision, accuracy,
detection limits, and completeness.

6.2.1 Method Detection Limits

Detection limits for the analyses requested will be according to the requested
USEPA methodologies. Data reports will also list specific detection limits for
constituents analyzed.

6.2.2 Calibration Requirements

Calibration requirements and the frequency associated with them will be in
accordance with the individual methods specified.

6.23 Laboratory Quality Control

The selected laboratory wfll perform the QC procedures as described in the
referenced methods. This includes reagent blanks, laboratory replicates, matrix spikes
and duplicates, and surrogate standards, where applicable.

If acceptable windows (as outlined in SW-846) for matrix spike/surrogate
recoveries are not met in the first analytical run, the laboratory will be responsible for
rerunning the sample to prove matrix effects at no expense.

6.2.4 IjaftpTatory Turnaround Time

OHM will require no longer than a 30-day turnaround time (from receipt of sam-
ples) for the analytical results from the selected laboratory. Twenty-four-hour turn-
around time is required for the 176 soil samples to be analyzed for total lead and
percent moisture, as well as the disposal analysis of the hazardous soils.
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The selected laboratory's data for the soil samples will be submitted to OHM for
data evaluation and QA/QC comparison within 30 days of receipt of the samples.
USEPA SW-846 data report forms are acceptable. This report package will include all
sample and internal QC results such as method blanks, spike and surrogate recoveries,
and replicate analyses.

6.2.5 General Organic and Inorganic Reporting

For each analytical method run, the selected laboratory will report all analytes for
each sample as a detected concentration or as less than the specific limits of quantita-
tion. Each analytical method run will be clearly identified as belonging to a specific
analytical batch. Generally, all samples with out-of-control spike recoveries being
flagged for matrix interferences will be designated as such. Appropriate data flags such
as contract laboratory procedures (CLP) will be used. All soil samples will be reported
on a dry-weight basis with percent moisture also reported. The selected laboratory will
also report dilution factors for each sample as well as the date of extraction (if applic-
able) and date of analysis.

The selected laboratory will be expected to submit to OHM detailed reports
which contain the following:

• Sample descriptions and results with reference to USAGE numbers

• Laboratory and matrix-dependent method detection limits

• Dilution records, if performed on OHM samples

• Laboratory QC results

• Matrix and matrix-duplicate results on OHM samples

• Calibration summaries for both the initial (ICV) and continuing
(CCV) instrumental calibrations

OHM will expect these reports within 1 week of receipt of verbal or faxed results.
OHM will require a 24-hour turnaround time for analytical results from the confirmation
samples. All other results will be requested with a 21-day turnaround time.

6.2.6 Internal Quality Control Reporting

A complete set of QC results will be reported for each analytical batch even if
some of the QC was not performed on samples. The QC results will include but not be
limited to laboratory blanks, surrogate and matrix spike recoveries, laboratory duplicates
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and/or matrix spike duplicate pairs. At a minimum, internal QC samples will be
analyzed at rates specified in the specific methods or higher. The laboratory will also
provide initial and confirmatory calibration summaries for each instrument batch.

All QA/QC problems in the laboratory will be reported immediately to OHM
within 24 hours.

Data, including all QC information, will be reported on forms as presented in
SW-846 (2nd edition). OHM understands that raw data are not required in the report
package. Results for soil samples will be reported on a dry weight basis.

6.3 DELIVERABLES

6.3.1 Cooler Receipt Form

A cooler receipt form will accompany the chain-of-custody record form. The
cooler receipt form will be filled out by the selected laboratory upon sample receipt.
The form will be returned to OHM along with the requested analytical data.

The following deliverables will also be included in the reports generated:

Sample results
QA/QC summaries
Date extracted/analyzed summaries
Sample dilution summaries
Initial calibration and continuing calibration summaries
Table of normal detection limits
GC/MS tuning summaries
Batch summaries
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Specifications
Main Components

Probe High-resolution mercuric iodide detector and
radioisotope excitation sources

Electronics Unit Data acquisition, processing, and display unit

Cable Interconnecting cable (2 meter length)

Application Generator IBM™ compatible PC/AT™ software package

Carrying/Shipping case Heavy duty industrial grade with foam inserts

Analytical Capabilities
Element Range

Minimum Detection
Limit (MDL)

Measurement Time

Number of Elements

77 elements, sulfur through uranium
(&16 through 92)

50-100 ppm for most of the elements in the
range of analysis

Typically 30-200 seconds

Up to 25 in each Application

Number of Applications Up to 50 Applications can be stored in the
analyzer and selected by user-defined name as
needed

Electronics Unit
Operating Temperature Standard: 0°C to 55°C (32°F to 130°F)

Extended (optional): -10°C to 70°C
(HTtolSST)

Storage Temperature

Dimensions

Weight

Connectors

Standard: -20°C to 60°C (-4°F to 140°F)
Extended (optional): -40°C to 80°C

(-40°Ftol75°F)

32 cm x 30 cm x 10 cm (13 in x 12 in x 4 in)

6.7 kg (14.75 IDS) with batteries

25-pin D connector for RS-232C serial I/O
Receptacle for AC adaptor/battery charger
Probe cable connector
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Spoctraca 9000 Specifications

Electrical

Display

Controls

Operation from battery or AC line (110/220
VAC, 50-60 Hz)

High contrast, wide-angle view LCD
240x64 graphics resolution
30 column x 8 row alphanumeric characters
Size: 13 cm width x 3.6 cm height

(5.1 in x 1.4 in)
Adjustable screen contrast

Sealed 21-key keypad

Probe
3 x-ray excitation sources

"'Am

»»Cd

«Fe

X-ray detector

Operating Temperature

Storage Temperature

Housing

Dimensions

Weight

Controls

Measures elements Cu to Tm (K x-rays);
W to U (L x-rays)
Measures elements Ca to Rh (K x-rays);
Ba to U (L x-rays)
Ta to Pb (K x-rays)
Measures elements S to Cr (K x-rays);
Mo to Ba (L x-rays)

The analyzer software automatically selects
which sources to use and the measurement time
for each source based on the stored information
for each application

High resolution HgI2 (mercuric iodide)

-10°C to 49°C (14°F to 120°F)

-40°C to 43°C (-40°F to 110°F)

Splash proof, soap and water washable

12.7 cm x 7.6 cm x 21.6 cm (5 in x 3 in x 8.5 in)

1.9 kg (4.2 Ibs)

Start button



Index
-•key 4-1

accessories 1-1
acquire background data 4-9
adapter ring (30mm) 3-2
adjust calibration 4-10
agreement state 7-1
Am-241 1-2
Application

library 1-2, 4-3
maintenance 4-5
selection 4-3

auto scaling 4-11
autocycle 4-7, 4-10
auxiliary batteries 5-1

B
4-9

L

background data
Batteries

auxiliary 5-1
battery charger 2-1
discharged battery 5-1
disconnected (when shipped) 2-1
lithium cell 5-2
low battery 5-1
main power 5-1

charging 5-1
probe detector bias 5-1

sensing circuit 5-1
replacement 5-1

bias supply 5-1

Default
calibration 4-10
COM port setup 4-5

Delete
stored results 4-3
stored spectra 4-4

detection BmX 1-2
detector bias battery 5-1
disable/enable element Dnes 4-12
discharged battery 5-1
display contrast 2-2
display thresholds 4-8, 4-10
disposal 7-2, A-17

edit key 4-1
electronics unit 1-1
element lines 4-12
element range 1-2
emergencies. See Radiation Safety
end aulocycling 4-7
energy calibration 4-9, 4-12
environmental and technical services division
examine spectrum 4-5, 4-7, 4-10

fail safe provisions 6-4
Fe-55 1-2
FINE/COARS 4-12
first screen 4-1
flashing light red/yellow 4-6, 5-1
flowcharts 4-13
fundamental parameter XRF 1 -2

A-17

Calibration
adjust 4-10
restore original 4-10

Cd-109 1-2
CHAN/DOT 4-11
channel number 4-12
choose application 4-3
COM port setup

default 4-5
computer link 4-5
•CONT/PAUSE" 4-1
contrast knob 2-2
count time 4-2, 4-8
cyclic operation 4-7,4-10

general license 7-1, A-4, A-4-A-5

H
half-life 6-4
hardware failure 6-2
heterogenous materials 3-4
Hmag (horizontal magnification) 4-11

I

in-situ analysis 3-1, 3-3
initialization routines 4-1
inspections A-9
instrument design 6-3
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keyboard 4-1

L
lab stand 3-1
last results (show) 4-9
leak test records A-5
leak tests 7-1. A-2, A-4, A-10, A-17
Licensing

teak test records A-5
teak tests A-4
license obligations A-4
sale or transfer or unit A-5
theft or toss of i nit A-11

licensing 7-1. A-13-A-16
licensing agencies A-13
licensing and regulatory affairs A-17
light flashing red/yellow 4-6. 5-1
lithium cell 5-2
Eve/real time 4-8
log display 4-11
tost radioactive material A-3
tow battery condition 5-1

M

Main Menu 2-2, 4-1, 4-2
flowchart 4-13
Other Functions ftow chart 4-15

malfunctions 6-2
Measure (Ready Screen) 4-2, 4-6
measuring 4-6
mercuric iodide detector 1-1
Modify screen 4-8
moisture content (of soil sample) 3-3

N
negative offset 4-10
negative results 4-8, 4-10
NRC 7-1

O-ring (in probe) 5-4
offset, negative 4-10

packing list 2-1
particle size 3-3
parts (included) 2-1

PgUP, PgDN 4-3
power, main battery 5-1
precautions, radiation safety 6-1
preparation, samples 3-3
printer link 4-5
probe 1-1
probe button 4-6
probe detector bias battery 5-1
probe window replacement 5-3
problems

hardware failure 6-2
software failure 6-2
'source did not close' message 6-2

radiation
field 6-3
records A-2

Radiation Safety 4-6, 6-1
accidents 7-2
disposal 7-2
exposure risk 6-1
failsafe 6-4
instrument design 6-3
malfunction 6-2
radiation levels 6-5
radiation sources 6-4
radiation warning 4-6
routine precautions 6-1
shipping radioactive material A-17
source capsule design 6-4
training A-17
transporting unit 7-1

radioactive material A-6
emergency shipments A-7
theft or loss A-11
transfer of A-6

radtoisotope sources 1-2
RAM memory 4-1
range s of elements 1 -2
raw data 4-7
Ready Screen 4-2

f tow chart 4-14
options flow chart 4-17

realflive time 4-8
Recall

spectra and recalc 4-9
stored results 4-3
stored spectra 4-4
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regulatory requirements 7-1
repetitive measurement 4-7
restore original calibration 4-10
Results

delete 4-3
storage capacity 1-1
store/send automatically 4-5
stored 4-3
thresholds 4-8, 4-10
to send 4-6
to store 4-7

Results Screen 4-6
options 4-7

sale or transfer of unit A-5
sample cups 3-2
sample ID 4-6
Samples

heterogenous materials 3-4
10 (labelling for storage) 4-6
large solids 3-1
moisture content 3-3
particle size 3-3
preparation 3-3
presentation 3-1
small amount 3-3
soil 3-3
surface preparation 3-3
unprepared 3-4

sampling errors 3-4
scroll 4-3
send/store mode 4-5
sensing circuit 5-1
set clock/calendar 4-5
sets of spectra 4-4
shield 6-1, 6-3
shield cup 3-1
shipping radioactive material A-2
small sample 3-3
Software 4-1

version number 2-2, 4-1
software failure 6-2
son samples 3-3
Source 6-4

accidental exposure 6-3
activity and half life 6-3
capsule design 6-4
capsules 6-3
"did not close' message 6-2
holders 6-4
source decay 2-2

SOURCE ON indicators 6-1
when exposed 6-3

source-decay compensation 4-1
sources 1-2
specific license 7-1
Spectra

flowchart 4-16
review 4-4
storage capacity 1-1
store/send automatically 4-5
stored 4-4
to examine 4-7
to send 4-7
to store 4-7

Spectrum Display 4-11
standard deviation/units 4-7
start-up 4-1
store/send mode 4-5

theft or toss A-11
time and date 2-2, 4-1
Total Measurement Time 4-8
transmit reports or spectra 4-6
transporting unit 7-1

U
units/standard deviation 4-7
unpack (upon delivery) 2-1
unprepared samples 3-4

version number 4-1
Vmag (vertical magnification) 4-11

W
window plate 5-3
window, probe 5-3
window replacement 5-3

Zeroing
current result 4-8
examine and modify zeros 4-9
on a blank 4-9
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Chapter 1: Introduction
X-radiation of sufficient energy will cause all atoms \ofluoresce, emitting
x-rays of characteristic energy (wavelength). By analyzing the fluorescent
radiation emitted by a sample under excitation, both the identity and the
quantity of the elements present in the sample can be determined.

The Spectrace 9000 is an x-ray fluorescence analyzer containing radioisotope
sources to provide the necessary excitation and a high-resolution x-ray
detector for the resulting fluorescence. It consists of two main components: a
probe and an electronics unit

Caution: Th» probe contains radioactive material. Before using this
Instrument It Is essential that you review the radiation safety
procedures and Information In Chapter 6: Radiation Safety.

Components

I

Probe

The probe consists of a sealed aluminum enclosure containing a high resolu-
tion mercuric iodide detector and three radioisotope x-ray excitation sources.
The probe aperture, through which the analysis is performed, is sealed with a
thin, replaceable plastic film. The probe also contains a pre-amplifier and
bias supply for the detector and a mechanism to move the radioisotope
sources from their shielded location during an analysis.

Electronics Unit

The electronics unit provides data acquisition, processing, and display
capabilities. Its computer includes a math coprocessor for fast calculation of
results. Sufficient memory is available to store up to 300 sets of analysis
results and up to 120 spectra. An RS-232 port allows stored data to be
transferred to another computer. The graphics display allows direct viewing
and qualitative analysis of the x-ray spectra. The replaceable and recharge-
able internal battery provides for field-portable operation.

Accessories

The system is supplied with an industrial grade carrying case, a lab stand for
bench-top use of the probe, and a sample cup kit for presentation of pow-
dered and liquid samples.

I
TN TtchnologiM, Inc. Pig* M



Introduction Spectrace 9000

Analytical Capabilities
The Spectrace 9000 uses three radioisotope sources. Each source emits a
different energy (wavelength) of radiation which provides efficient analysis
of specific ranges of elements:

Source Element Range

Fe-55 S to Cr(K x-rays)
and Mo to Ba (L x-rays)

Cd-109 Ca to Rh (K x-rays)
Ta to Pb (K x-rays)
and Ba to U (L x-rays)

Ara-241 Cu to Tm (K x-rays)
and W to U (L x-rays)

With these three sources, the Spectrace 9000 can effectively analyze any
element above sulfur in the periodic table. The detection limit is typically
50-100 ppm for most analytes.

Software
The Spectrace 9000 utilizes a fundamental parameter XRF calibration
derived from theoretical considerations (as opposed to empirical data). The
menu driven software in the Spectrace 9000 supports multiple XRF calibra-
tions called "Applications." Each Application is a complete analysis con-
figuration including elements to be measured, interfering elements in the
sample, and a set of fundamental parameter calibration coefficients.

Operational Modes
In-situ analysis of a wide variety of solid materials is possible by placing the
Spectrace 9000 probe directly in contact with the sample.

Other materials such as liquids, powders, and pastes can be analyzed with
little or no preparation using the sample cups. See Chapter 3: Sample
Presentation and Preparation for a complete discussion.



Chapter 2: Basic Operation
Unpack everything from the case. Check to make sure that you have all the
necessary parts:

• Electronics unit
• Hand held probe with safety cover and one (1) spare window

assembly
• Interconnecting cable (2 meters)
• Two (2) blank check samples
• Probe laboratory stand for table top use, safety shield, and sample

adapter ring for standard 30 mm x-ray sample cups
• Battery charger
• Instruction manual
• RS-232C interface cable (2.3 meters)
• Two (2) screwdrivers for changing battery and probe window
• Shoulder strap
• Carrying/shipping case
• Spare probe battery (AA size)

Assembly

L

Not*: The unK is shipped with the battery disconnected.

To connect the battery, set the electronics unit on its face and use the flat
blade screwdriver provided to loosen the two 1/4-tum fasteners on the back.
Remove the battery pack. Inside, find the cord with the red cap (it covers a
three-pronged plug). Remove the cap and plug it into the battery pack. Put
the pack back into the unit—it can only fit one way. Tighten the fasteners.

Set the electronics up with the handle latched in the bench-top position.
Carefully plug the right angle end of the probe cable into the electronics unit
and the other end into the probe handle.

L TN Technologies, hie.

If desired, place the probe in the lab stand at this time. If the unit is to be
used on the bench for an extended period, use the battery charger provided.
(It plugs in right next to the probe cable on the electronics unit.)

Page 2-1



Basic Operation Spectraco 9000

Start Up
Press the ON key. In two or three seconds, the display announces the version
number of the software. If necessary, adjust the contrast knob located on the
underside of the front bezel. This knob can be turned so far that the display
appears Wank.

The initial screen wfll display for about ten seconds and then the unit will ask
if the time and date are set correctly.

Not*: The date mutt be set correctly otherwise large errors In source-decay
compensation can result. Furthermore, report* Include time end date of
analysis; Incorrect settings may cause administrative confusion.

After the time and date screens, the Main Menu will appear

MAIN HENU
1 Measure
2 Choose an application
3 Review stored results
4 Review stored spectra
5 More.

The Main Menu offers several selections. Each of these is discussed in detail
in Chapter 4: Software. Before attempting any serious analytical work, be
sure to read Chapter 3: Sample Presentation and Preparation.
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Chapter 3: Sample Presentation and
Preparation

Sample presentation is the positioning of the sample with respect to the
probe aperture. Proper and consistent presentation is essential for accurate
analytical results.

Ideally, the sample should be flat, larger than 1" in diameter, and should be
placed in contact with the face of the probe. For flat metal plates, sheets of
plastic and paper this is easily achieved. Other sample forms such as liquids
or powders must be contained for presentation to the probe.

Large solid samples are most easily analyzed by placing the probe directly on
the sample (in-situ analysis). For small samples it is usually more convenient
to set up the unit on a table with the probe in the lab stand. The lab stand
holds the probe with the aperture facing directly upwards so samples can be
placed in position. Samples must cover the probe window. A shield cup that
will stop any radiation transmitted through thin samples is provided for use
with this configuration.

L

SHELD CUP OPEN

SHELO CUP CLOSED

CLAW*

PROBE

LAB STAND BASE

TN Technologic*, Inc.



Sample Presentation and Preparation Spectrace 9000

Sample Cups
Liquids and powders should be presented using sample cups. These cups are
made up of three pieces: a cup, a ring and a piece of Mylar film.

To load a sample cup:

1. Fill the cup nearly full with your sample. If the sample is powdered,
tap the cup a little to settle the contents and, if necessary, add more
sample until the cup is at least 3/4 full.

2. Tear off a square (more or less) piece of the film. Lay it over the
open cup approximately centered.

3. Examine the sample cup ring. One inside edge is rather sharp and
the other inside edge is definitely smooth and rounded. Place the
ring over the cup with the rounded edge down.

4. Using your thumbs and forefingers (or three fingers of one hand),
press the ring down slowly and evenly until it is flush with the end of
the cup. If property done, the ring will slide down and snap into
position leaving the film taut and wrinkle-free. If you do get
wrinkles, sometimes they can be removed by pulling on the excess
film in the appropriate places. Occasionally the window comes out
so wrinkled you just have to take the ring off and start over with a
new piece of film.

Note: Wrinkles cause part of the sample to be held away from the
face of the probe and can interfere with analysis. For maximum
accuracy the film must be taut and free of wrinkles.

5. Turn the filled and sealed sample cup upside down and, if the sample
is powdered, tap the cup on the bench to thoroughly settle and
compact the contents.

The sample is now ready to be placed film side down on the probe for
analysis. The 30mm adapter ring should be placed in the large hole in the
shield cup base. This adapter ring locates the sample cup reproducibly over
the probe aperture.

Note: Make certain the sample cup rests in contact with the probe face,
otherwise significant analysis errors may result.



In-situ Analysis
In-situ analysis is appropriate for soils, manufactured items, and large
objects. In other words, anytime it's easier to take the analyzer to the sample
than it is to bring the sample to the analyzer.

Note: The probe face must be kept In contact with the sample throughout the
analysis. Whenever possible, arrange the sample so the probe can he
set down on top of It.

In the case of in-situ soil analysis, best results are obtained on reasonably
dry. flat, compacted surfaces of fine-grained soils. Whenever possible, flatten
and compact the area to be measured with your foot or an appropriate tool.
Good results can be obtained at moisture contents up to about 25% (beyond
this point the soQ is wet mud and must be contained in a sample cup). In-situ
analysis of wet mud will grossly contaminate the probe window, invalidating
all subsequent measurements until the window is cleaned.

Caution: The aperture window can be punctured.'Clear test areaa ofaharp,
hard or protruding objects (for example, twigs orrocka). Failure to
clear the teat area can result In damage to the Instrument

Coarse-grained soil conditions may not permit a truly representative sample
and may adversely affect the analysis results. Such samples should be
prepared before analysis.

| Sample Preparation
' Sample preparation is the treatment given to the "as received" sample to

make it suitable for XRF analysis. Most samples require little or no sample
f preparation. Homogeneous solids, clear solutions and finely ground powders
1 (<200 mesh) can be accurately analyzed with no preparation (other than

filling the sample cup).

L Solids
Solid samples (sheets of metal, plastic or paper, for examples) can usually be
analyzed without preparation. The size of the sample will determine whether
you use the lab stand or in-situ analysis. The analyzed surface of the sample
should be relatively clean, since many element's x-rays will not penetrate a
thick layer of dirt (Of course, if the sample is a thick layer of dirt it should
remain, well, dirty.)

Note: The sample should cover the aperture completely. H you have a very
small sample which does not cover the aperture completely, please call
u* for assistance.

TN T*chnologlM, Inc. Peg* 3-3



Sample Presentation and Preparation Spectrace 9000

Soils and Other Heterogenous Materials
The highly variable nature of soils increases the possibility of XRF analysis
errors. It is difficult to predict whether these errors will make the results too
nigh or too low. We recommend that whenever possible a comparison be
made between the XRF results on prepared and unprepared material. For
field screening work, this can be accomplished by collecting samples from a
representative number of the locations analyzed. These samples should be
dried and ground, and presented in sample cups. If desired, they can also be
split after drying and grinding for chemical analysis.

Not*: Do not spin • small aampla of coarw material. Tha aplita will not b«
rapraaantatlva.

This comparison will show either

• the unprepared sample results agree satisfactorily with both the
chemistry and the XRF results on the prepared samples; or

• an appropriate correction factor should be applied to unprepared
sample results; or

• the errors introduced by the variables in the unprepared material are
too large to tolerate. Sample preparation will be required.

, Inc.
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Chapter 4: Software
This chapter is a reference guide to the screens and options presented by the
analyzer software. Each screen, and each option on each screen, is discussed
in logical order. At the end of this chapter are flow charts which outline the
menu structure of the Spectrace 9000 software.

The menus for routine operations are designed to be easy to use and under-
stand. However, it is easy to become confused when dealing with such a
powerful system. Please call us for assistance with any problem you may
encounter.

The Keyboard
The row of keys under the LCD screen perform functions defined by labels
that the software writes to the bottom line of the display. As you move
through the various menus, these keys are redefined to provide an efficient
user interface.

The keypad to the right of the screen is used for numeric entry.

The "CONT/PAUSE" key (referred to as CONT) is used
• as an ENTER key
• to begin an analysis
• to pause an analysis in progress.

The "<-" key is used to edit entries before pressing CONT.

Start-Up

L The first screen to appear when you turn the instrument on shows the version
number of the software. This screen displays for about 10 seconds while a
number of initialization routines are executed. Next the RAM memory size is
announced (usually 512K) and then the time and date screens appear. Time
and date screens are in theflow chart on page 4-13.

Caution: 7J» tint Um» you turn on tho unit attar connecting tha battary, tha
tf/TM and datt MUST baaat Hla critical that tha data ba accurata,
alnca aouroa-dacay compensation la baaad on H.

The Main Menu is the next screen to appear after the time and date screens.
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Software Spectrace 9000

The Main Menu

MAIN NENU
1 Measure
2 Choost an application
3 Review stored results
4 Review stored spectra
S More.

1 2 3 4 5 6

A flow chart of the Main Menu is on page 4-13.

1 Measure (Ready Screen)
This Main Menu selection takes you to the screen shown below. This screen
is referred to as the Ready Screen.

SOIL ANALYSIS
updated 18NOV91

Analysis Tine L I TO MEASURE:
Cd Fe AM jPress CONT or
288 286 288 jprobe button.

Modify,, | Options (Quit
1 2 3 4 5 6

The Ready Screen shows the Application name (with some description), the
count times for each of the three sources, and accesses other options. (See
Ready Screen (Measurement) on page 4-6 for detailed discussion.)

A flow chart of foe Ready Screen begins on page 4-14.



2 Choose an application
This Main Menu selection lists the Applications currently loaded in the unit

Application library Index.

> SOIL ANALYSIS
THIN SAMPLE ANALYSIS

UP DOWN OK EXPND QUIT
1 2 3 4 5 6

UP and DOWN scroll the Application list past the "> " pointer (on the left
side of the screen).

OK selects the Application at the ">" pointer.

EXPND shows the entire description of the Application.

QUIT returns you to the Main Menu.

3 Review stored results
This Main Menu selection lists the stored results.

Not*: UP and DOWN scroll is used on many screen*. Where UP and DOWN
are displayed, pressing the "0" key wilt toggle to PgUP and PgDN for
rapid movement through long lists (press 0 again to return to UP and
DOWN).

Results are stored for:

>2SNOV91 11:36:26 TEST

UP DOWN DEL VIEW ALL QUIT
. 1 2 3 4 5 6

DEL deletes the "> " (selected) result from memory. A confirmation mes-
sage, "Are you sure?" will display.

VIEW shows you the Results Screen for that set of results.

TN T*chnologiM, Inc. Pag* 4-3



Software Spectrace 9000

ALL brings up a new screen, which enables you to either send all stored
results out the COM port or delete all stored results.

QUIT returns you to the Main Menu.

4 Review stored spectra
This Main Menu selection functions similarly to the previous one. except it
operates on stored sets of spectra. Each measurement usually has a set of
three spectra.

Spectra ara stored for:

>21MOV91 14:37:25 B

UP DOWN DEL SEND ALL QUIT
. 1 2 3 4 5 6

DEL deletes the "> " (selected) result from memory.

SEND sends the selected set of spectra out the COM port

ALL brings up a new screen, which enables you to either send all stored
spectra out the COM port or delete all stored spectra.

QUIT returns you to the Main Menu.



5 More (Other Functions Menu)
The last Main Menu lists other functions.

1 Set Clock/Calendar Lets you examine or reset the system time and
date.

2 Comm. port setup Shows you the current COM pott configuration
and allows MODification of baud rate, word
length, parity, and XON-XOFF status. There are
two configurations: the "printer link" is for
sending stored results and spectra to either a
printer or another computer. The "computer link"
is exclusively for loading new Applications using
the special Application Generator PC software.

The default COM setup for both is 9600,

Set store/send modes Allows you to specify automatic sending for any
combination of results, intensities, and spectra to a
printer or computer. The store mode enables
automatic on-board storing of results and/or
spectra.

4 Application
maintenance

5 Examine spectrum

Lists functions pertaining to selecting, deleting,
and examining Applications. Also provides a way
to transfer new Applications from a PC (an
operation that is guided and supervised by the PC
software).

Allows you to select a single stored spectrum or
collect a new spectrum and display it See Spec-
trum Display, page 4-11, for more information.

A flow chart of the Other Functions Menu is on page 4-15.

I
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Software Spectrace 9000

Ready Screen (Measurement)
(This details the 1 Measure (Ready Screen) of the Main Menu, as referenced
on page 4-2.) A flow chart of the Ready Screen is on page 4-14.

There are four actions you can select from the Ready Screen:
• Measure
•Modify
•Options
•Quit

Measure
Warning: During analysis, there Is a minimal risk of minor

radiation exposure. While an analysis Is In progress:
Do not remove a sample from the probe aperture,
Do not look Into the aperture,
Do not touch the aperture.

Press either CONT or the probe button to start an analysis. A distinct
warbling signals the beginning of the analysis. The display shows which
source is exposed and how much count time remains. On the back of the
probe under the handle, an LED flashes to indicate that a source is exposed.
Usually this LED flashes red. If it ever flashes yellow, replace the lithium
battery in the probe (see Chapter 5: Maintenance for instructions). At the
end of the analysis the Results Screen is displayed. If the automatic "store
results" mode is enabled you will be prompted for a sample ID before the
Results Screen is displayed.

Results Screen

RESULTS:

Cr22
K
Ca

UP DOWN
.1 2

4286
18498
188835

SEND STORE
3 4
•

std. dev.

242
266
298

OPTS NEASR
5 6

UP or DOWN scrolls the screen to see more of the results. There are several
actions you can select from the Results Screen (remember to press 0 to
switch to PgUP and PgDN when you have lots of stored results).

SEND transmits the result report out the COM port. To send spectra out the
COM port, select OPTS on the Results Screen. Then select Send Spectra.



!
L

STORE prompts you to enter an ID and then stores the results in memory.
Memory is sufficient to store about 300 sets of results.

MEASR will immediately begin another analysis cycle. (CONT or the probe
button will also start a new analysis at this point)

OPTS There are two screens of special options under the Results Screen.

first screen
1 Send spectra Transmits all the spectra associated with the

latest analysis out the COM port.

2 Store spectra Prompts you for an ID and stores the
spectra in memory. The unit can store
approximately 40 three-spectrum sets (120
individual spectra).

3 Show std devs/units Toggles the right column display between
units of concentration and calculated
standard deviation.

4 Show Application
name Displays the entire Application description

while in the Application.

5 See raw data Brings up a series of screens which allow
you to inspect the x-ray data from several
intermediate stages in the processing. This
is mainly a diagnostic tool.

6 Autocycle Initiates endless repetitive measurements.
Primarily used for stability studies. (Press
CONT to end autocycling.)

7 See results Returns you to the Results Screen.

8 Rdy screen Returns you to the Ready Screen.

9 More opts Continues Results OPTS...

0 Exit Returns to Main Menu

second screen
1 Examine spectrum Provides a variety of operations involving

the display and manipulation of x-ray
spectra on the screen. See Spectrum Display
beginning on page 4-11 and/or flow chart
on page 4-16 for details.
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Software Spectrac* 9000

Zero the current
result Zeros out the results of the last analysis and

stores the corrections for use on all subse-
quent analyses within die current applica-
tion. (Also, see Ready Screen—Options—
3 Examine zero values.)

If zeroing has been performed, the message
"zero" will appear on the Results Screen.

3 Enable/disable
display thresholds Normally very low analysis results are

suppressed (not displayed) according to their
values relative to the display thresholds.
Disabling display thresholds shows all
analysis results regardless of value (even
negatives).

Modify
The Modify screen shows the count times currently set for each of the three
sources and allows you to modify them. It also shows the x-ray energy range
used for each of the three sources; this cannot be changed by the keypad.

SOURCE RAHGE(keV) LIVE SECS

>Cdl89 33
FeSS 8

An241 88
UP DOWN NOD REAL

. 1 2 3 4

288
288
288
EXIT
6

UP and DOWN let you select the time you want to change. You also can
change the Total Measurement Time. Existing time ratios are preserved (the
Total Measurement Tune you enter may be rounded off to keep the source
times in whole seconds).

MOD allows you to enter a new count time value for a selected source.
(CONT loads the new count time.)

REAL/LIVE toggles between real time (true clock time) and live time which
adds time to the analysis to make up for the time the system is busy process-
ing pulses.

EXIT tells the processor you are satisfied with the changes. The changes are
saved and the Ready Screen is displayed.



I

Options

L

There are two screens of Ready Screen options.

irst
1 Energy Calibration This is only occasionally necessary. Most Applica-

tions automatically perform an energy calibration
with each analysis. A warning screen will inform
you when an energy calibration is required. You will
be prompted to place the safety cover on the probe.
A 600 second analysis will start, at the end of which
the software will automatically update the
x-ray energy calibration.

Acquire back-
ground data

3 Examine zero
values

4 Show last results

Recall spectra
andrecalc

6 More options

Prompts you to present blank samples so the back-
ground subtraction coefficients can be updated. This
procedure is only necessary when the unit exhibits a
persistent zero drift on all blank samples.

Allows you to inspect (and modify) the current zero
correction values. This procedure is only necessary
when the unit exhibits a persistent zero drift on all
blank samples.

If zeroing has been performed, "zero" will appear on
the Results Screen.

Returns you to the Results Screen after performing
other operations such as changing COM port param-
eters.

Lists the stored spectra-sets and allows you to select
one for recalculation. Recalculation processes the
stored spectra exactly as if they were just acquired
from the probe.

Continues Options...

TN Tachnologiw, Inc. Pag* 4-9
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ftcond scrttn
1 Adjust calibration Lists all the elements in the application, with a slope

and offset for each one. The default values of these
coefficients are 1 and 0, respectively (in other words,
no adjustment). If you want to adjust any element's
calibration, enter the desired slope and offset here.
The adjusted result (Ra) will be related to the
original result (Ro) as follows:

Ra - (Ro * slope) + offset

Not*: Tha sign of tin offsat Is aalactad after ft*
absolute vslus has baan antarad.

If a calibration adjustment has been made, "adj" will
appear on the Results Screen.

2 Restore original
calibration Restores all slope and offset calibration adjustments

to 1 and 0.

3 Autocycle

Examine a
spectrum

Causes the system to perform repeat analyses
indefinitely. This feature is primarily used for
studying the stability of the system. (Press CONT to
end autocycling.)

Prompts you to select a spectrum, then displays it
See Spectrum Display (next page) for more infor-
mation.

5 Enable/disable
display thresholds Normally very low analysts results are suppressed

(not displayed) according to their values relative to
the display thresholds. Disabling display thresholds
shows all of the analysis results regardless of value
(even negatives).

7 Return to Ready Screen

A flow chart of the Ready Screen Options is on page 4-17.



Spectrum Display
Several menu paths lead to Spectrum Display as illustrated in the flowcharts
beginning on page 4-13. The most direct path (following a measurement) is
through Results Screen—OPTS/second screen (as on page 4-7). A flow
chart of this path begins on page 4-14.

When Spectrum Display is selected, you are asked to select one of three
spectra (they are identified by source). With the spectrum displayed on the
screen, there are a number of operations you can perform.

COUNTS
CHON/DOT

= 12
-->WiTngaHi»aq Utnag MENU

Move the cursor along the energy axis. The x-ray energy
and the channel count corresponding to the cursor location
are displayed on the right side of the screen.

COARS/FINE Toggle. Controls how fast the cursor moves.

Hmag

Vmag

Horizontal Magnification: Expands the display by a select-
able factor centered at the cursor. The CHAN/DOT value
will change according to the selected magnification.

Vertical Magnification: Provides
• manual adjustment of the vertical scale
• auto scaling so the highest peak is full scale
• logarithmic vertical scaling.

L TN TtchnotogiM, Inc. Pag* 4-11
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MENU Lists additional spectmm processing commands.

1 Energy cal

2 Enable/Disable
element lines

3 Get a spectmm

4 Spectmm
Information

5 Return to Display

6 Display Channel
Number/keV

An advanced feature which allows you to
perform an energy calibration by selecting
known x-ray peaks and entering the energies
for those peaks.

Not*: Thl« calibration will apply only to tha
currant display. It la tost upon tilting tha
Spactrum Display moda.

Toggles the spectrum cursor function to
display dotted vertical lines which indicate
the expected location of the x-rays of a
given element. The name of the element is
displayed in the upper left comer. The < - -
and - - > keys move the lines either one
element at a time or ten at a time, depending
on the FINE/COARS selection. These lines
are very useful for identifying unknown
peaks in the spectrum.

Lets you display another spectmm or
acquire a new one. This feature is useful for
rapid investigation of a series of unknown
samples.

Nota: Such acquired apactra carry tha
Enargy Cal prescribed by tha resident
Application. If known peaka do not Una up
with tha element lines, perform the above
mentioned Energy Cal procedure.

Not yet implemented.

Returns you to Spectmm Display.

Toggles the cursor readout between energy
units and channel number values. Used for
diagnostic purposes.
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Chapters: Maintenance
Main Power Battery

The main power battery is a string of high-capacity rechargeable Ni-Cd cells.
It will power the unit four to five hours at normal room temperatures (less
time under very hot conditions). To charge the battery in the unit, the unit
should be off so maximum power will be delivered to the battery. Once every
two weeks the unit should be run without the charger connected until a Low
Battery condition shuts the instrument down. Then, with the unit off, re-
charge the battery with a full 16-hour charge. This will restore the battery
capacity. Auxiliary batteries should not be charged continuously. They
should be given a 16-hour charge with the adapter and then set aside until
needed.

Not*: A nearly discharged battery may fall to turn the unit on even with the
charger connected. If this happens you will need to allow up to 30
minutes for s sufficient charge or install a freshly charged battery. If

' your Instrument Is heavily used, you may want to purchase additional
batteries and charging units.

Battery Replacement
When the battery will no longer hold a charge, it should be replaced. Only
use TN part no. 885717; other Ni-Cds can reduce the performance of the
instrument.

Probe Detector Bias Battery
The detector bias battery in the probe should be replaced every six months.
In hot climates, or when the unit is often stored under conditions where the
temperature exceeds 100°F (38°C), the battery may need to be replaced more
often. Only use TN part no. 690352.

To ensure uninterrupted operation, your unit has been equipped with a
sensing circuit on the bias battery. When the battery is near the end of its life,
the red flashing SOURCE ON indicator (visible below the probe handle) will
change to flashing yellow. Replace the battery immediately if this should
happen.

Battery Replacement
1. Before starting, read these battery change instructions completely

and make certain that the spare battery is at hand. Follow the order of
the instructions exactly so that power to the bias supply is interrupted
for as short a time as possible.

2. Set the probe face-down on the table in front of you. Orient it so the
broad side is towards you and the handle is pointing off to the right

TN Technologist, Inc. P«g« S-1
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Maintenance Sp«ctrac« 9000

3. Using a f 1 Phillips screwdriver, remove the four screws holding the
rear plate of die probe.

4. Carefully lift the near edge of the rear plate (by lifting the handle)
and tilt the plate back as if you were opening a box. It is necessary
to tilt the plate as if it were on hinges because the wires at the back
edge are fairly short. Tilt the plate past 90° and let it hang on the
wires in the open position.

5. Look inside and, on the right, you will see the bias battery. It 'saAA
size lithium cell held in two spring clamps. It should be equipped
with a pull-tab made of a wrap of fiberglass filament tape. If so,
simply grasp the tab and pull straight up to remove the battery. If the
tab breaks or is missing, insert and twist a large flat-blade
screwdriver under the battery to pry it up out of the spring clamps.

6. Lift the battery up to the extent of its connecting wiring. This will
expose the in-line connector. Pull the connector apart.

7. Immediately connect the new battery, being careful not to bend the
connector pins. Perform this step quickly to minimize the
interruption in the detector bias.

8. Lower the new battery into place making sure that its wires lie
comfortably in the space provided and are not caught in the spring
clamps. Orient the new battery so the wire that runs along the
battery (under the battery wrapping) is upwards. Press the new
battery into the spring clamps.

9. Raise the rear plate to 90° and hold it up so there is no tension on the
wires. Press on the red wire connectors to make sure they are fully
seated. They often are pulled away by this operation and must be
reseated for proper ope ration.

10. Slowly lower the rear plate towards the closed position, tucking in
any wires that try to escape. Press the rear plate firmly into position.
It should move relatively easily down to a point where the gasket is
actually touching the enclosure. If modest hand pressure cannot
close mis gap, lift the rear plate again and check for wires in the way.
Never force the rear plate down into place.

11. Once the rear plate is property reseated, replace the four screws and
tighten securely.

TN T«c*in



Probe Window Replacement
If the probe window is punctured it must be replaced immediately. If not
replaced, the probe and internal mechanisms of the unit can be contaminated.
This can lead to costly repairs. Replacement windows are supplied in the
accessory case and additional supplies can be ordered as TN pan
No. 885868.

Caution: Th* dtttctor window It ixtrtmtly fragile. During th» window
raplaoamant operation taka can to Jrwp pointed tools and loose
ob/eeta well away from the open area ot the probe.

1. Place the probe in the lab stand.

2. Note the location of the window aperture; it is closer to one end of
the window plate.

3. Remove the four screws from the window plate. Do not remove any
other screws. Be careful to not drop the screws inside the probe (this
could happen if the probe window is badly punctured).

Probe Window Aperture
With Window Plate Without Window Plate

L

4. Press any comer of the window plate. The opposite comer will pop
up so that you can easily lift out the window. Rock the window plate
gently if it does not immediately pop up.

TN Tachnologto, Inc. Pag* 5-3
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5. The 0-ring may pop out of place. To put it back, stretch it for 10
seconds and lay it back in the groove. The O-ring must lie flat in the
groove in order to install the new window plate.

6. Put in the new window assembly in the same orientation as the old.
Check that the screw holes line up exactly. If the surface of the
window plate is not flush with the face of the probe, the O-ring has
probably come out of the groove. Remove the window assembly and
try again.

7. Carefully replace the four screws.



Chapter 6: Radiation Safety
, Warning: All operators should road, understand, and observe the
I following Instructions to minimize any radiation exposure
1 risk.

[ The Spectrace 9000 is designed to be portable and easy to use, even for
I operators with no prior experience of x-ray analysis. It is important to realize

that x-rays are used in measurement and that radioisotope sources of x-rays
are contained in the probe. We have designed into the instrument many
special features to minimize the risk of accidental radiation exposure, but
there are still precautions which you must take to ensure safe operation.

Routine Precautions
; • Familiarize yourself with basic instrument operation before attempting
] ^ analysis.

i • Do not initiate an analysis unless the probe is connected to the electron-
I ics and a sample is in place.

• Do not remove a sample or move the probe about while the indicators
show SOURCE ON.

, SOURCE ON indicators are:

• the message on the screen
, ""SOURCE ON""

• the flashing light at the base of the probe.

I • Avoid contact with the top of the probe.

{ • When using sample cups, use the lab stand shield.

• Never aim the probe at yourself or another person.

{ • Always replace a damaged probe window as soon as possible (see
* Chapter 5: Maintenance for replacement instructions).

| • Never attempt to loosen any of the screws on the probe, except those
I associated with the replacement of the probe window or the battery unit

in the base.

1 • in case of serious mechanical damage to the probe, return the complete
instrument to TN Technologies for inspection.

TN Technologies, Inc. Page 9.1
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In Case of Malfunction
As long as the analysis sequence is properly carried out and a sample is in
contact with the probe window, there is no radiation hazard.

Warning: With a malfunction, a source may be exposed. Follow the
Instructions below to avoid any radiation exposure risk.

With any malfunction, your first priority must be to keep the
probe aperture covered.

Software Failure
If the processor ever locks up during a measurement (the keyboard will be
inoperative and the screen may go blank):

1. Disconnect the probe from the data processor unit This will
automatically close the shutter.

2. To restore proper operation of the processor, press the OFF key, wait
a few moments and press the ON key. This should bring up a
display.

If it does not, remove the main battery for a moment, then reconnect
it By doing so, you may lose data.

3. Turn the data processor OFF again before reconnecting the probe.

Hardware Failure
The opening and closing of a source is sensed by the electronics through a
switch contact When the program terminates the exposure, it looks to the
switch contact to verify the closing of the source. If the switch contact does
not detect that the source has closed, the following message will appear

—• WARNING ••••
Source did not close

Should you ever see this message, follow these steps:

1. Cover the probe end with the safety shield. Place the probe in the
carrying case or other secure place.

2. Call TN Technologies immediately at (512) 388-9266. The
instrument must not be used in this condition.

3. Do not leave the instrument unattended.



• Problem Prevention
Always take appropriate steps to keep the instrument operating reliably. This
will reduce the chance of malfunction or of any situation which might
become hazardous. Make sure the probe is placed securely on the sample or
in the lab stand before beginning an analysis. If the instrument is used
routinely on the bench with the probe in the lab stand, use the shield provided

I with the lab stand. Avoid immersing the probe.
i

Report any instrument malfunction to TN Technologies, no matter how
; infrequent or trivial it may seem.
i

i __________________;______________________________
Safety Provisions in the Instrument Design

i We have designed the Spcctrace 9000 with many special features to mini-
raize the risk of accidental radiation exposure. These design features are
outlined below:

> "
• All radioactive materials are permanently sealed within high strength

capsules which have undergone tests to be certified as satisfactory for
industrial use.

• The source capsules are firmly mounted within the instrument, and are
[ further protected against physical damage by the probe design.

• When sources are not exposed (any time other than during a measure-
| mem) all radiation emitted by the sources is stopped by the shielding
I structure.

| • Only one source at a time can be exposed, and the operator is alerted to
t an exposed source by visible and audible signals.

1 Source exposure is only possible under electrical input from the elec-
tronic unit, and then only at certain points in the application procedure.

Accidental source exposure is not possible. The correct key sequence
must be entered before a measurement can be started.

f • The radiation field from each source is spatially restricted, and in normal
I use is totally confined by the sample to the immediate vicinity of the

probe.

< TN T*chnoleglM, Inc. Pag* 6-3



Chapter 7: Regulatory Requirements
Licensing

Instruments containing quantities of radioactive material, except those
specifically exempted, are subject to regulations by the U. S. Nuclear Regu-
latory Commission (NRC) or an Agreement State. An "Agreement State" is
one which has entered into an agreement with the NRC, in which regulatory
authority over the use of certain materials within the state has been trans-
ferred to the respective state. These agreements provide for a high degree of
compatibility between the regulatory programs of the state and the NRC.
Because of the similarities between the programs of the Agreement States
and the NRC we can discuss some general characteristics of all programs as
they pertain to instrument control.

The approach utilized in assuring the safety of a manufactured device
containing radioactive material is to regulate the manufacturer. The inherent
safety of the device is studied, and conditions of assuring its safety are
contained in the specific license under which the device is manufactured and
distributed. The user must also be licensed either by a Specific License or
General License prior to receiving the device. Most users accept the 9290
Analyzer (Spectrace 9000) under General License which is issued in all
regulations. General License conditions are summarized on the label affixed
to the probe unit This label must not be removed. Complete General License
conditions are included in this manual.

Leak Testing

L
Transportation

The sources contained in the 9290 Analyzer are required to be leak tested at
intervals not to exceed six (6) months. TN Technologies will automatically
notify you when leak tests are due. and can provide a mailable leak test kit
The analyzer must be within current leak test prior to any shipment.

Under U. S. Department of Transportation regulations (49 CFR, 173.422)
and International Air Transport Association (IATA), the 9290 Analyzer is
classified as "Radioactive material, excepted package, instruments,
UN2910." As such, the device can be transported by any mode - air, land, or
sea. It is eligible to be transported in the baggage compartment of a passen-
ger-carrying aircraft. The device is excepted from all specification packag-
ing, marking, and labeling (i.e. no marking or labeling is required on the
carrying case). The bill of lading or airway bill should, however, contain the
words: "Radioactive material, excepted package, instruments, UN2910."
These words should be inserted with the description of the goods. Since
regulations are constantly changing, call TN Technologies (512/388-9291)
for current information prior to making a shipment

TN Technologic, Inc. Pag« 7-1
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Additional Safety Items
In the event of an accident which is thought to have damaged the source
encapsulations, TN Technologies should be notified immediately for further
instructions.

Until appropriate measurements have been made, the device should be
handled as little as possible to avoid the spread of contamination. TN Tech-
nologies will provide advice and help in the evaluation of further steps to be
taken.

Should use of the analyzer be discontinued, or disposal of the sources
become necessary. TN Technologies should be contacted for aid in disposi-
tion. Disposal of radioactive material must be handled by someone specifi-
cally licensed to do so.

I, MIC.



Appendix: General Licenses

IMPORTANT

PLEASE READ

EXCERPTS FROM TEXAS REGULATIONS FOR CONTROL OF
RADIATION AS THEY APPLY TO ANY PERSON WHO RECEIVES,

ACQUIRES, POSSESSES OR USES RADIOACTIVE MATERIAL
RECEIVED UNDER GENERAL LICENSE

L
TN Technologies, Inc.
Post Office Box 800

Round Rock, Texas 78680

January, 1992

, Inc. P»g« A-1



Appendix Sp«ctrac« 9000

To our Valued Customers:

You recently received device(s) containing radioactive material distributed under General License as set out
in the regulations. TN Technologies, Inc. (formerly Texas Nuclear Corporation), as the manufacturer and
distributor, is required to furnish parts of the Texas regulations pertaining to General Licensees. Identical
wording is contained in all Agreement State and Nuclear Regulatory Commission regulations.

The attached excerpts outline your responsibilities as a licensee and the conditions under which you must
possess, use and transfer these devices. Regulations can be confusing to read and interpret; therefore, follow-
ing is a brief summary of those items of which you should be most aware.

41.22:41.31:41.40: 11.4

(1) Only certain devices are eligible for distribution to General Licensees. This approval is granted to the
manufacturer under a special license.

(2) Fixed gauges must be commissioned by the manufacturer or someone holding a specific license
authorizing them to perform these functions. Gauges can be physically installed (mounted)
without a specific license authorization. Also, wipe test samples can be taken for return to an ap-
proved laboratory, and periodic shutter checks can be performed by operating personnel.

(3) Ensure leak testing is performed at specified intervals. For Texas Nuclear products, this is:

Gauges Every 3 years
Portable Analyzers Every 6 months

(4) Maintain records as follows:

Receipt records
Leak test certificates
Copy of General License Regulations
Records of transfer or disposal
Records of periodic shutter (on-off mechanism) tests

(5) Devices can only be transferred to someone authorized to receive them.

41.50

(1) The General License can be amended in the regulations.

(2) Willful violation of license conditions can result in termination of license by the regulatory agency.

41.100

(1) If you need to ship radioactive material, contact TN for instructions.



I

115

(1) The agency may inspect any time and the licensee must make records available.

11.6:11.7

(1) Devices must be leak tested at specified intervals and records maintained.

(2) Test results must not exceed 0.005 U.CL

21.402:21.403

(1) You must report to the regulatory agency any lost radioactive material and certain incidents involving
radioactive material

(2) Reportable incidents are stated in 21.403.

Please feel free to call if you have any questions.

Doris C. Bryan, Manager
Licensing & Regulatory Affairs
(512)388-9287

! TN T*ctmologiM, Inc. Pag* A-3
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41.22 General Licenses - Radioactive Material other than Source Material

(d) Certain Measuring. Gauging and Controlling Devices

(1) A general license is hereby issued to commercial and industrial firms and to research, educa-
tional, and medical institutions, individuals in the conduct of their business, and State or local
government agencies to receive, acquire, possess, use, or transfer in accordance with the
provisions of 41.22(dX2), (3), (4), radioactive material, excluding special nuclear material,
contained in devices designed and manufactured for the purpose of detecting, measuring,
gauging or controlling thickness, density, level interface location, radiation, leakage, or
qualitative or quantitative chemical composition, or for producing light or an ionized atmo-
sphere.

(2) The general license in 41.22(d)(l) applies only to radioactive material contained in devices
which have been manufactured and labeled in accordance with the specifications contained in
a specific license issued by the U. S. Nuclear Regulatory Commission or an Agreement State
which authorizes distribution of devices to persons generally licensed by the U.S. Nuclear
Regulatory Commission or an Agreement State.

(3) Any person who receives, acquires, possesses, uses, or transfers radioactive material in a
device pursuant to the general license in 4122(d)(l):

(i) Shan assure that all labels affixed to the device at the time of receipt, and bearing a
statement that removal of the label is prohibited, are maintained thereon and shall
comply with all instructions and precautions provided by such labels;

(ii) Shall ensure that the device is tested for leakage of radioactive material and proper
operation of the on-off mechanism and indicator, if any, at no longer than six-month
intervals or at such other intervals as specified in the label; however,

(a) Devices containing only krypton need not be tested for leakage of radioactive
material, and

(b) Devices containing only tritium or not more than 100 microcuries of other
beta and/or gamma emitting material or 10 microcuries of alpha emitting
material and devices held in storage in the original shipping container prior
to initial installation need not be tested for any purpose;

Shafl assure that the tests required by 41.22(dX3X") and other testing, installation,
servicing, and removal from installation involving the radioactive materials, shielding
or containment, are performed by a person holding a specific license from the
Agency, the U.S. Nuclear Regulatory Commission, or an Agreement State to perform
such activities;



{

i

(iv) Shall maintain records showing compliance with the requirements of 4 1 .22(d)(3)(ii)
and (3Xiii). The records shall show the results of tests. The records also shall show
the dates of performance of. and the names of persons performing, testing, installa-
tion servicing, and removal from installation concerning the radioactive material, its
shielding or containment;

(v) Upon occurrence of a failure of or damage to, or any indication of a possible failure
of or damage to, the shielding of the radioactive material, shall immediately suspend
the operation of the device until it has been repaired by the manufacturer or other
person holding a specific license from the Agency, the U.S. Nuclear Regulatory
Commission, or Agreement State to repair such devices, or disposed of by transfer to
a person authorized by a specific license to receive the radioactive material contained
in the device and, within thirty (30) days, furnish to the Agency a report containing a
brief description of the event and the remedial action taken;

(vi) Shall not abandon the device containing radioactive material;

(vii) Except as provided in 4 1 .22(dX3Xviii). shall transfer or dispose of the device con-
taining radioactive material only by transfer to a specific licensee of the Agency, the
U.S. Nuclear Regulatory Commission, or an Agreement State whose specific license
authorizes him to receive the device and within thirty (30) days after transfer of a
device to a specific licensee shall furnish to the Agency a report containing identifi-
cation of the device by manufacturer's name and address of the person receiving the
device. No report is required if the device is transferred to the specific licensee in
order to obtain a replacement device;

(viii) Shall transfer the device to another general licensee only:

(a) Where the device remains in use at a particular location. In such case the
transferor shall give the transferee a copy of this regulation and any safety
documents identified in the label on the device and within thirty (30) days of
the transfer, report to the Agency the manufacture's name and model number
of device transferred, the name and address of the transferee, and the name
and/or position of an individual who may constitute a point of contact
between the Agency and the transferee; or

(b) Where the device is held in storage in the original shipping container at its
intended location of use prior to initial use by a general licensee.

Ox) Shall comply with the provisions of 2 1 .402 and 2 1 .403 for reporting radiation
incidents, theft, or loss of licensed material, but shall be exempt from the other
requirements of Parts 21 and 22.

1 (4) The general license in 4 1 .22(dXO does not authorize the manufacture of devices containing
radioactive material

(5) The general license provided in41.22(dXO is subject to the provisions of Parts 11, 41.31,
41.40, 41JO and 41. 100.
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41.31 Specific Terms and Condition* of Licenses

(a) Each license issued pursuant to this part shall be subject to all the provisions of the Act, now or
hereafter in effect, and to all rules, regulations, and orders of the Agency.

(b) No license issued or granted under this pan and no right to possess or utilize radioactive material
granted by any license issued pursuant to this part shall be transferred, assigned, or in any manner
disposed of, either voluntarily or involuntarily, directly or indirectly, through transfer of control of
any license to any person unless the Agency shall, after securing full information, find that the
transfer is in accordance with the provisions of the Act, and shall give its consent in writing.

(c) Each person licensed by the Agency pursuant to this pan shall confine his use and possession of the
material licensed to the locations and purposes authorized in the license.

(d) (1) Each licensee shall notify the Agency, in writing, immediately following the filing of a
voluntary or involuntary petition for bankruptcy under any Chapters of Title 11 (Bankruptcy)
of the United States Code (11 U.S.C) by or against:

(i) A licensee;

(ii) An entity [as that term is defined in 11 U.S.C 101(14)] controlling a licensee or
listing the license or licensee as property of the estate; or

(iii) An affiliate [as the term is defined in 11 U.S.C. 101(2)] of the licensee.

(2) This notification must indicate:

CO The bankruptcy court in which the petition for bankruptcy was filed; and

(ii) The date of the filing of the petition.

41 .40 Transfer of Material

(a) No licensee shall transfer radioactive material except as authorized pursuant to this part

(b) Except as otherwise provided in his license and subject to the provisions of 4 1 .40(c) and (d), any
licensee may transfer radioactive material:

(1) To the Agency; U/

(2) To the U.S. Energy Research and Development Administration;

(3) To any person exempt from the regulations in this pan to the extent permitted under such
exemption;

A licensee may transfer material to the Agency only after receiving prior approval from the Agency.



(4) To any person authorized to receive such material under terms of a general license or its
equivalent, or a specific license or equivalent licensing document, issued by the Agency, the
U.S. Nuclear Regulatory Commission, or any Agreement State, or to any person otherwise
authorized to receive such material by the Federal Government or any agency thereof, the
Agency, or any Agreement State; or

(5) As otherwise authorized by the Agency in writing.

(c) Before transferring radioactive material to a specific licensee of the Agency, the U.S. Nuclear Regula-
tory Commission, or an Agreement State, or to a general licensee who is required to register with the
Agency, the U.S. Nuclear Regulatory Commission, or an Agreement State prior to receipt of the

; radioactive material the licensee transferring the material shall verify that the transferee's license
authorizes the receipt of the type, form, and quantity of radioactive material to be transferred.

(d) The following methods for the verification required by 41.40(c) are acceptable:

(1) The transferor may have in his possession, and read, a current copy of the transferee's
specific license or registration certificate;

: (2) The transferor may have in his possession a written certification by the transferee that he is
I authorized by the license or registration certificate to receive the type, form, and quantity of

radioactive material to be transferred, specifying the license or registration certificate number,
issuing agency, and expiration date;

(3) For emergency shipments the transferor may accept oral certification by the transferee that he
I is authorized by license or registration certificate to receive the type, form, and quantity of
I radioactive material to be transferred, specifying the license or registration certificate number,

issuing agency, and expiration date; provided, that the oral certification is confirmed in
, writing within ten (10) days.
i

(4) The transferor may obtain other sources of information compiled by reporting service from
, official records of the Agency, the U.S. Nuclear Regulatory Commission, or the licensing
I agency of an Agreement State as to the identity of licensees and the scope and expiration

dates of licenses and registration; or

(5) When none of the methods of verification described in 41.40(d)(l) to (4) are readily available
or when a transferor desires to verify that information received by one of such methods is
correct or up-to-date, the transferor may obtain and record information from the Agency, the
U.S. Nuclear Regulatory Commission, or the licensing agency of the Agreement State that
the transferee is licensed to receive the radioactive material.

(e) Preparation for shipment and transport of radioactive material shall be in accordance with the provi-
' sionsof4UOO.
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41-50 Modification. Revocation, and Termination of Licenses

(a) The terms and conditions of all licenses shall be subject to amendment, revision, or modification, or
the license may be suspended or revoked by reason of amendments of the Act, or by reason of rules,
regulations, and orders issued by the Agency.

(b) Any license may be revoked, suspended, or modified, in whole or in part, for any material false
statement in the application or any statement of fact required under provisions of the Act, or because
of conditions revealed by such application or statement of fact or any report, record, or inspection, or
other means which would warrant the Agency to refuse to grant a license on an original application,
or for violations of, or failure to observe any of the terms and conditions of the Act, or of the license,
or of any rule, regulation, or order of the Agency.

(c) Except in cases of willfulness or those in which the public health, interest or safety requires other-
wise, no license shall be modified, suspended, or revoked unless, prior to the institution of proceed-
ings therefor, facts or conduct which may warrant such action shall have been called to the attention
of the licensee in writing and the licensee shall have been accorded an opportunity to demonstrate or
achieve compliance with all lawful requirements.

41.100 Preparation of Radioactive Material for Transport

No licensee shall deliver any radioactive material to a carrier ]2J for transport unless:

(a) The licensee complies with the applicable requirements of the regulations, appropriate to the mode of
transport, of the U.S. Department of Transportation insofar as such regulations relate to the packing
of radioactive material, and to the monitoring, marking, and labeling of those packages;

(b) The licensee has established procedures for opening and closing packages in which radioactive
material is transported to provide safety and to assure that, prior to the delivery to a carrier for trans-
port, each package is properly closed for transport; and

(c) Prior to delivery of a package to a carrier for transport, the licensee shall assure that any special
instructions needed to safely open the package are sent to, or have been made available to the con-
signee.

11.4 Records

Each licensee and registrant shall maintain records showing the receipt, transfer, and disposal of all licensed
or registered sources of radiation. These records shall be maintained by the licensee or registrant until dis-
posal is authorized by the Agency. Additional record requirements are specified elsewhere in these rules. All
records required by these rules shall be accurate and factual

For the purpose of the regulation, a licensee who transports his own licensed material as a private carrier
is considered to have delivered such material t« a carrier for transport



11.5 Inspections

(a) Each licensee and registrant shall afford the Agency at all reasonable times opportunity to inspect
sources of radiation and the premises and facilities wherein such sources of radiation are used or
stored.

(b) Each licensee and registrant shall make available to the Agency for inspection, upon reasonable
notice, records maintained pursuant to these rules.

(c) Routine Inspection of Radiation Machines and Services

(1) Routine inspections by Agency personnel will be made no more frequently than the intervals
specified in Appendix 11-C

(2) Notwithstanding the provisions of 11.5(c)(l) above, for those radiation machines determined
by the Agency to constitute a minimal threat to human health and safety, the routine inspec-
tion interval will be five years. The applicable categories are listed in Appendix 11-D.

(3) Notwithstanding the inspection intervals specified in these rules, the Agency may inspect
registrants more frequently due to:

0) The persistence or severity of violations found during an inspection.

00 Investigation of an incident or complaint concerning the facility;

OH) A request for an inspection by a workers) in accordance with 22.16;

(iv) Any change in a facility or equipment which might cause a significant increase in
radiation output or hazard; or

(v) A mutual agreement between the Agency and registrant

11.6 Tests

Each licensee and registrant shall perform, upon instructions from the Agency, or shall permit the Agency to
perform such reasonable tests as the Agency deems appropriate or necessary including, but not limited to,
tests of:

(a) Sources of radiation;

05) Facilities wherein sources of radiation are used or stored;

(c) Radiation detection and monitoring instruments; and

(d) Other equipment and devices used in connection with utilization or storage of licensed or registered
sources of radiatioa
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11.7 Tests for Leakage and/or Contamination of Sealed Sources

(a) Requirements. Each licensee using sealed sources of radioactive material, Nickel 63 foil sources, or
plated alpha sources shall have such sources periodically tested for leakage and/or contamination as
prescribed in this Section. Records of these tests shall be maintained and made available for inspec-
tion by the Agency.

(b) Method of Testing. Tests for leakage and contamination shall be performed only by persons specifi-
cally authorized to perform such tests by the Agency, another Agreement State or the U.S. Nuclear
Regulatory Commissioa The test sample shall be taken from the surface of the source or from the
surface of the device in which the source is stored or mounted and on which one might expect con-
tamination to accumulate. The test sample shall be analyzed for radioactive contamination and the
analysis shall be capable of detecting the presence of 0.005 microcuries of radioactivity on the test
sample. The results of the test shall be kept in units of microcuries and maintained for inspection by
the Agency.

(c) Interval of Testing. Each sealed source of radioactive material and each Nickel 63 foil source shall be
tested at intervals not to exceed six (6) months except that each source designed for the purpose of
emitting alpha particles shall be tested at intervals not to exceed three (3) months. In the absence of a
certificate from a transferor indicating that a test has been made prior to the transfer, the sealed source
shall not be put into use until tested. Notwithstanding the leak test intervals specified herein, the
Agency may authorize extended leak test intervals for specified sources used in certain specific
applications.

(d) Leaking or Contaminated Sources. If the test reveals the presence of 0.05 microcuries or more of
leakage or contamination obtained from a telctnerapy or a gamma iiradiator source, or 0.005 microcu-
ries or more of leakage or contamination obtained from any other type source, the licensee shall
immediately withdraw the source from use and shall cause it to be decontaminated, repaired, or
disposed of in accordance with the Texas Regulations for Control of Radiation. A report, describing
the equipment involved, the test results and the corrective action taken shall be filed with:

Director, Division of Compliance and Inspection
Bureau of Radiation Control
Texas Department of Health
1100 West 49th Street
Austin, TX 78756

(e) Exemptions. Notwithstanding the requirements of 11.7(a) through (d), the following sources are
exempted from periodic leak testing:

(1) Hydrogen 3 sources;

(2) Sources of radioactive material with a half-life of 30 days or less;

(3) Sealed sources of radioactive material in gaseous form;

(4) Sources of beta and/or gamma emitting radioactive material with an activity of 100 microcu-
ries or less;



(5) Sources of alpha emitting radioactive material with an activity of 10 microcuries or less;

(6) Nickel 63 foil sources of 100 microcuries or less; and

(7) Plated alpha sources, other than Californium 252 sources, with an activity of 0.1 microcuries
or less.

21.402 Reports of Theft or Loss of Sources of Radiation

(a) Each licensee or registrant shall report by telephone and telegraph, mail gram, or facsimile, to the
i Agency the theft or loss of any licensed or registered source of radiation immediately after such
i occurrence becomes known.

[ (b) Each licensee or registrant who is required to make a report pursuant to 21.402(a) shall, within thirty
(30) days after he learns of the loss or theft, make a report in writing to the Agency, setting forth the
following information:

I ~
(1) A description of the source of radiation involved, including the kind, quantity, chemical,

physical form, and/or model and serial numbers;

i (2) A description of the circumstances under which the loss or theft occurred;

r (3) A statement of disposition or probable disposition of the source of radiation involved;

(4) Radiation exposures to individuals, circumstances under which the exposures occurred, and
i the extent of possible hazard to persons in unrestricted areas;

(5) Actions which have ben taken, or will be taken, to recover the source of radiation, and

( (6) Procedures or measures which have been or will be adopted to prevent a recurrence of the
loss or theft of sources of radiation.

i

1 __ (c) Subsequent to filing the written report, the licensee or registrant shall also report any substantive
additional information on the loss or theft which becomes available to the licensee, within thirty (30)
days after he learns of such information.

21.403 Notification of Incidents
T

(a) ftnmediate Notification. Each licensee or registrant shall immediately notify the Agency by tele-
phone and telegraph, mailgram, or facsimile of any incident involving any source of radiation pos-

. sessed by him and which may have caused or threatens to cause:
{-•

(1) A dose to the whole body of any individual of 25 rems or more of radiation; a dose to the skin
of the whole body of any individual of 150 rems or more of radiation, or a dose to the feet,

I ankles, hands, or forearms of any individual of 375 rems or more of radiation; or

(2) The release of radioactive material in the concentrations which, if averaged over a period of
i twenty-four (24) hours, would exceed 5,000 times the limits specified for such materials in
*• _______Appendix A, Table II; or________
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(3) A loss of one working week or more of the operation of any facilities affected; or

(4) Damage to property in excess of $200,000.

(b) Twenty-Four Hour Notificatioa Each licensee or registrant shall within twenty-four (24) hours
notify the Agency by telephone and telegraph, mailgram, or facsimile, of any incident involving any
source of radiation possessed by him and which may have caused or threatens to cause:

(1) A dose to the whole body of any individual of five (5) rems or more of radiation; a dose to
the skin of the whole body of any individual of thirty (30) rems or more of radiation; or a
dose to the feet, ankles, hands, or forearms of seventy-five (75) rems or more of radiation; or

(2) The release of radioactive material in concentrations which, if averaged over a period of
twenty-four (24) hours, would exceed 500 times the limits specified for such materials in
Appendix A, Table II; or

(3) A loss of one day or more of the operation of any facilities affected; or

(4) Damage to property in excess of $2.000.

IN I«W



LICENSING AGENCIES IN AGREEMENT STATES AS OF JANUARY, 1992

ALABAMA GEORGIA

Alabama DepL of Public Health
Div. of Radiological Health
State Office Building
Montgomery, AL 36130
Phone: 203/242-3315

ARIZONA

Arizona Radiation Regulatory Agency
814 South 40th Street
Phoenix. AZ 83040
Phone: 602/255-4845

ARKANSAS

Arkansas DepL of Health
Radiation Control & BMP
4813 West Markham Street
Little Rock, AR 72203-3867
Phone: 3017661-2301

CALIFORNIA

California Department of Health
Radiologk Health Section
744 P Street
Sacramento. CA 93814
Phone: 916/443-0931

COLORADO

Colorado Department of Health
Radiation Control Division
4210 East llth Avenue
Denver. CO 80220
Phone: 303/331-8480

FLORIDA

Florida Department of HRS
Radiological Health Services
1317 Winewood Boulevard
Building 1, Room 108
Tallahassee, FL 32301
Phone 904/487-2437

Georgia Department of
Natural Resources

Radioactive Materials Program
4244 International Parkway. Suite 114
Atlanta, GA 30334
Phone: 404/362-2673

TTI.TNOTS

Illinois Department of Nuclear Safety
1033 Outer Park Drive
Springfield. IL 62704
Phone: 217/785-9948

IOWA

Iowa Department of Public Health
Bureau of Radiological Health
Lucas State Office Building
DesMoines,IA 30319
Phone: 313/281-4942

KANSAS

Kansas Department of Health
and Environment

Bureau of Radiation Control
Topeka,KS 66620
Phone: 913/296-1362

KENTUCKY

Radiation Control Branch
Cabinet for Human Resources
273 East Main Street
Frankfort. KY 40621
Phone: 302/364-3700

LOUISIANA

Louisiana Department of
Environmental Quality

Radiation Protection Division
P. O. Box 82133
Baton Rouge, LA 70884-2133
Phone: 504/763-0160

L
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UCENSING AGENCIES IN AGREEMENT STATES AS OF JANUARY. 1992

MARYLAND NEW MEXICO

Department of the Environment
2500 Breeding Highway
Baltimore, MD 21224
Phone: 301/631-3000

MISSISSIPPI

Mississippi State Board of Health
Div. of Radiological Health
P. O. Box 1700
Jackson. MS 39215-1700
Phone: 601/960-7400

NEBRASKA

Nebraska Department of Health
Div. of Radiological Health
P. O. Box 95007
Lincoln, NE 68509
Phone: 402/471-2168

NEVADA

Nevada Department of Human Resources
Bureau of Regulatory Health
Consumer Health Protection
505 East King Street
Carson City, NV 89710
Phone: 702/687-5394

NEW HAMPSHIRE

New Hampshire Division of
Public Health Services

Bureau of Radiological Health
Health & Welfare Building
6HazenDrive
Concord, NH 03301-6527
Phone: 603/271-4588

New Mexico Environmental
Improvement Division

Community Services Bureau
1190 St. Francis Drive
Santa Fe.NM 87503
Phone: 505/827-2948

NEW YORK

New York Department of Labor
Div. of Safety and Health
1 Main Street. 8th Floor
Brooklyn. NY 11201
Phone: 718/797-7636

NORTH CAROLINA

North Carolina Department of
Environment. Health and Natural
Resources

Division of Radiation Protection
Radioactive Materials Section
P. O. Box 27687
Raleigh, NC 27611-7687
Phone: 919/571-4141

NORTH DAKOTA

North Dakota Department of Health
Environmental Health Section.

Environmental Engineering
1200 Missouri Avenue. Room 304
Bismarck. ND 58502
Phone: 701/221/5183

OREGON

Oregon Department of Human Resources
Health Division
Radiation Control Section
1400 SW 5th Avenue
P.O. Box 231
Portland, OR 97201
Phone: 503/229-5797

/•chnologiM, Inc.



• ••V •

LICENSING AGENCIES IN AGREEMENT STATES AS OF JANUARY, 1992

RHODE TSLANP . UTAH

Rhode Island Radiation Utah Department of Health
Control Agency Division of Environmental Health

206 Cannon Building Bureau of Radiation Control
75 Davis Street P. O. Box 1660
Providence, RI 02908 1460 West 288 North
Phone: 401/277-2438 Salt Lake City. UT 84116-0690

Phone: 801/538-6734

SOUTH CAROLINA WASHINGTON

South Carolina Dept of Health Radioactive Materials Section
and Environmental Control DOH - Division of Radiation

Div. of Radioactive Material Protection LE-13
Licensing and Compliance Airdustrial Center Building #5

2600 Bull Street P. O. Box 47827
Columbia, SC 29201 Olympic WA 98504-7827
Phone: 803/734-4626 Phone: 206/753-3468

TENNESSEE

Tennessee Department of Public Health
Division of Radiological Health
TERRA Building
150 9th Avenue North
Nashville, TN 37203
Phone: 615/741-7812

TEXAS

Texas Department of Health
Bureau of Radiation Control
Division of Licensing,

Registration, and Standards
1100 West 49th Street
Austin, TX 787S6
Phone: 512/835-7000
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LICENSING AGENCIES IN AGREEMENT STATES AS OF JANUARY, 1992

HEADQUARTERS OFFICE IDAHQ. MONTANA. OKLAHOMA.
SOUTH DAKOTA WYOMING

Division of Fuel Cycle
and Material Safety

Office of Nuclear Safety
and Safeguards

U.S. Nuclear Regulatory Commission
Washington. DC 20555
Phone: 301/492-7000

CONNECTICUT. DELAWARE. MAINE
MASSACHUSETTS. NEW JERSEY
PENNSYLVANIA. VERMONT. WASHINGTON. DC

U.S. Nuclear Regulatory Commission
Region I
Nuclear Material Section B
475 Alkndale Road
King of Prussia. PA 19406
Phone: 215/337-5000

VIRGINIA. WEST VIRGINIA.
PUERTO RICO. VIRGIN ISLANDS

U.S. Nuclear Regulatory Commission
Region n
Material Radiation Protection Section
101 Marietta Street, Suite 2900
Atlanta, GA 30303
Phone: 404/331-4503

U.S. Nuclear Regulatory Commission
Region IV
Material Radiation Protection Section
61 IRyan Plaza Drive
Suite 1000
Arlington, TX 76011
Phone: 817/860-8100

ALASKA. HAWAII. GUAM

U.S. Nuclear Regulatory Commission
Region V
Material Radiation Protection Section
1450 Maria Lane, Suite 210
Walnut Creek, CA 945%
Phone: 510/975-0200

INDIANA. MICHIGAN. MINNESOTA.
MISSOURI. OHIO. WISCONSIN

U.S. Nuclear Regulatory Commission
Region EQ
Material Licensing Section
799 Roosevelt Road
Glen EUyn.IL 60137
Phone: 708/790-5500



ENVIRONMENTAL AND TECHNICAL SERVICES

James B. (Jim) Whitworth
Director
(512)388-9285

Doris C. Bryan
Manager
(512) 388-9287

Contacts:

Consulting - Safety Programs

Emergencies/Accidents

Leak Test Service

Disposals

Licensing and Regulatory Affairs

Training

Shipping Radioactive Material

Survey Meter Calibration & Repair

Doris Bryan

MarkMcCray
Doris Bryan

Sharon Alexander

MarkMcCray

Doris Bryan
Kathleen Nelson

PamZetewski

Doris Bryan

Jon George

(512)388-9287

(512) 388-9301
(512) 388-9287

(512)388-9303

(512) 388-9301

(512) 388-9287
(512) 388-9288

(512) 388-9286

(512) 388-9287

(512) 388-9308
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Glossary
Accuracy A measure of how close an analysis result is to the correct value or to a value assumed to be

the correct value.

Application A complete analysis configuration which defines the elements to be measured, the sources to
be used, the interfering elements in the sample, and a set of fundamental parameter calibra-
tion coefficients.

Backscatter The source radiation that "scatters" off the sample, losing little or no energy in the process.

Blank A sample that contains none of the elements of interest Used to zero the unit

Channels One of 2048 memory locations the x-ray spectral data are stored in after being processed by a
multi -channel analyzer.

Fundamental
Parameters Theoretical XRF calibration coefficients based on known mass absorption coefficients,

fluorescent yields, etc. for all elements.

keV Kilo-electron-volt. Unit of energy associated with x-ray emission.

Precision A measure of the repeatability of an analysis result on the same sample under identical
measurement conditions.

Source Decay The gradual reduction in source activity over time. The "half-life" of the source is the time it
takes for the source to decay to 1/2 its original activity. The Spectrace 9000's sources and
their half-lives are:

isotope half-life %decay/week
Fe-55 2.7 years 5
Cd-109 1.3 years 1
Am-241 456 yean .003

Spectrum The distribution of x-ray energies emitted by a sample when excited by a source.

Standard
Deviation A quantitative measure of the typical error observed (or expected) in an analysis result

Specifically, in a group of results obtained by repeat analyses of the same sample, 67% of the
results will fall within one standard deviation of the mean result Ninety five percent of the
results will fall within two standard deviations of the mean. The term "sigma" is synonymous
with "standard deviation."
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EXHIBIT n

STANDARD METHOD D-2216-80,
MOISTURE CONTENT OF SOIL



Designation: D 2216 - 80 An Anwncan Nation* Standard

d :

T.

*.
*

»

I

Standard Method for
Laboratory Determination of Water (Moisture) Content of Soil,
Rock, and Soil-Aggregate Mixtures1

This standard is issued under the fixed designation D 2216; the number immediately following the designation indicates the year of
original adoption or. in the cmse of revision, the year of last revision. A number in parentheses indicates the year of last rcapproval. A
superscript epsiton (i) indicates an editorial change since the last revision or reapproval.

I Scope
1.1 This method covers the laboratory determination of

.•K water (moisture) content of soil, rock, and soil-aggregate
mixtures by weight. For simplicity, the word "material"
xreinafter refers to either soil, rock, or soil-aggregate mix-
ures, whichever is most applicable.

1.2 The water content of a material is defined as the ratio,
fvpressed as a percentage, of the mass of "pore" or "free"
aier in a given mass of material to the mass of the solid

material particles.
1.3 This method does not give true representative results

•'or materials containing significant amounts of halloysite,
•nontmorillonite, or gypsum minerals; highly organic soils;
or. materials in which the pore water contains dissolved
ulids (such as salt in the case of marine deposits). For a
•material of the previously mentioned types, a modified

cthod of testing or data calculation may be established to
.ve results consistent with the purpose of the test.

!. Summary of Method
2.1 The practical application in determining the water

.ontent of a material is to determine the mass of water
amoved by drying the moist material (test specimen) to a
onstant mass in a drying oven controlled at 110 ± 5'C and
5 use this value as the mass of water in the test specimen.

~he mass of material remaining after oven-drying is used as
•it mass of the solid particles.

Significance and Use
3.1 For many soil types, the water content is one of the

tost significant index properties used in establishing a
"relation between soil behavior and an index property.
3.2 The water content of a soil is used in almost every

f Ration expressing the phase relationships of air, water, and
' k lids in a given volume of material.

3.3 In fine-grained (cohesive) soils, the consistency of a
>en soil type depends on its water content. The water
"item of a soil, along with its b'quid and plastic limit, is
•d to express its relative consistency or liquidity index.
3.4 The term "water" as used in geotechnical engineering,
typically assumed to be "pore" or "free" water and not

[•« which is hydrated to the mineral surfaces. Therefore, the
• content of materials containing significant amounts of

This method is under the jurisdiction of ASTM Committee D-11 on Soil tad
<l and is the direct responsibility of Subcommittee D18.03 on Texture,
*««) and Density Characteristics of Soils.
Current edition approved May 30. I9SO. Published July 1910. Originally
''•ahed as D 2216- 63 T. Last previous edition D 2216-71.

hydrated water at in-situ temperatures or less than 110*C can
be misleading.

3.5 The term "solid panicles" as used in geotechnical
engineering, is typically assumed to mean naturally occur-
ring mineral particles that are not, readily soluble in water.
Therefore, the water content of materials containing extra-
neous matter (such as cement, etc), water-soluble matter
(such as salt) and highly organic matter typically require
special treatment or a qualified definition of water content.

4. Apparatus
4.1 Drying Oven, thermostatically-controlled, preferably

of the forced-draft type, and maintaining a uniform temper-
ature of 110 ± 5'C throughout the drying chamber.

4.2 Balances, having a precision (repeatability) of ±0.01 g
for specimens having a mass of 200 g or lest. ±0.1 g for
specimens having a mass of between 200 and 1000 g, or ± 1
g for specimens having a mass greater than 1000 g.

4.3 Specimen Containers—Suitable containers made of
material resistant to corrosion and a change in mass upon
repeated heating, cooling, and cleaning. Containers with
close-fitting lids shall be used for testing specimens having a
mass of less than about 200 g; while for specimens having a
mass greater than about 200 g. containers without lids may
be used (Note 1). One container is needed for each water
content determination.

NOTE I—The purpose of close-fitting lids is to prevent loss of
moisture from specimens before initial weighing and to prevent absorp-
tion of moisture from the atmosphere following dryiof and before final
weighing.

4.4 Desiccator—A. desiccator of suitable size (a conven-
ient size is 200 to 250-mm diameter) containing a hydrous
silica gel. This equipment is only recommended for use when
containers having close-fitting lids are not used. See 7.4.1.

5. Samples
5.1 Keep the samples that are stored prior to testing in

noncorrodible airtight containers at a temperature between
approximately 3 and 30'C and in an area that prevents direct
contact with sunlight.

5.2 The water content determination should be done as
soon as practicable after sampling, especially if potentially
corrodible containers (such as steel thin-walled tubes, paint
cans, etc.) or sample bags are used.

6. Test Specimen
6.1 For water contents being determined in conjunction

with another ASTM method, the method of specimen
selection specified in that method controls.
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5 - ""he manner in which the test specimen is selected and
d mass is basically dependent on the purpose

jptiw jn) of the test, type of material being traed, and the
ic of sample (specimen from another test, bag, tube,
jt-barrel. etc.). In all cases, however, a representative
rtion of the total sample shall be selected. If a la>ered soil
more than one soil type is encountered, select an average
rtion or individual portions or both, and note which
rtion(s) was tested in the report of the results.
62.1 For bulk samples, select the test specimen from the
aterial after it has been thoroughly mixed. The mass of
oist material selected shall be in accordance with the
llowing table:

Sitvt Rrtainim More Than
About 101 of Sample

2.0 mm (No. I0» «e*
4.75 mm (No. 4|urve
19 mm
Urnm
76 mm

Recommended Minimum M««
of Mom Spec-.men. |

100 to 100
300 w SO
500 to ,'SJO

1500 u> y«
5000 to ;o <x»

62.7 For small (jar) samples, select a representative por-
on i cordance with the following procedure:
62.1.1 For cohesionless soils, thoroughly mix the mate-

al, then select a test specimen having a mass of moist
laterial in accordance with the table in 6.2.1. See Note 2.
6.22.2 For cohesive soils, remove about 3 mm of material

•om the exposed periphery of the sample and slice it in half
:o check if the material is layered) prior to selecting the test
pr-<men. If the soil is layered see 6.2. The mass of moist
i selected should not be less than 25 g or should be in
cx~.--.nce with the table in 6.2.1 if coarse-grained particles
re noted. (Note 2).
6.3 Using a test specimen smaller than the minimum

nass indicated previously requires discretion, though it may
yc adequate for the purpose of the test. A specimen having a
nass less than the previously indicated value shall be noted
n the report of the results.

NOTE 2—In many cases, when working with a small sample con-
taining a relatively Urge coarse-grained panicle, it is appropriate not to
include this panicle in the test specimen. If this occurs, it should be
noter1 he report of the results.

7. Procedure
7.1 Select representative test specimens in accordance

with Section 6.
12 Place the moist specimen in a clean, dry container of

known mass (Note 3), set the lid securely in position, and
determine the mass of the container and moist material
using an appropriate balance (4.2). Record these values.

7.3 Remove the lid and place the container with moist
material in a drying oven maintained at 110 ± 5'C and dry
to a constant mass (Notes 4, 5, and 6).

Nort 3—To assist in the oven-drying of Urge test specimens, they
should be placed in containers having a large surface area (such ai pus)
and the material broken up into smaller aggregations.

NOTE 4-The time required to obtain constant mass will vary
f- 'ing on the t>pe of material, size of specimen, oven type and

. and ether factors. The influence of these factors generally can
..ublished by good judgment, and experience with the materials

being tested and the apparatus being used. In most cases, drying a test
specimen over night (about 16 h) is sufficient In cases where there is
doubt concerning the adequacy of drying, drying should be continued
.until the mass after two successive periods (greater than '/j h) of drying

indicate an insignificant change (less than about O.I %). Specimens o(
sand may often be dried to constant mass in a period of about 4 h. when
• forced-draft oven is used.

NOTE S—Oven-drying at 110 ± 5'C does not always result in water
content values reUted to the intended use or the basic definition
especially for materials containing gypsum or other minerals having
significant amounts of hydraled water or for soil containing a significant
amount of organic material. In many cases, and depending on it*
intended use for these types of materials, it might be more applicable to
maintain the drying oven at 60 ± S'C or use a vacuum desiccator at »
vacuum of approximately 133 Pa (10 mm Hg) and at a lemperaturt
ranging between 23 and 60*C for drying. If either of these dryin|
methods are used, it should be noted in the report of the results.

NOTE 6—Since some dry materials may absorb moisture from moist
specimens, dried specimens should be removed before placing moist
specimens in the oven. However, this requirement is not applicable if
the previously dried specimens will remain in the drying oven for an
additional time period of about 16 h.

7.4 After the material has dried to constant mass remove
the container from the oven and replace the lid. Allow the
material and container to cool to room temperature or until
the container can be handled comfortably with bare hands
and the operation of the balance will not be affected by
convection currents. Determine the mass of the container
and oven-dried material using the same balance as used in
7.2. Record this value.

7.4.1 If the container does not have a lid, weigh the
container and material right after their temperatures are such
that the operation of the balance will not be affected b\
convection currents or after cooling in a desiccator.

NOTE 7—Cooling in a desiccator is recommended since it prevents
absorption of moisture from the atmosphere during cooling.

8. Calculation
8.1 Calculate the water content of the material as follows:

- Wc)\ x 100 - — x 100
f 117

w
where:

- water content, %,
rr, m mass of container and moist specimen, g,
Wl m mass of container and oven-dried specimen, g,
Wt m mass of container, g,
Wm m mass of water, g, and
Wt m mass of solid particles, g.
9. Report

9.1 The report (data sheet) shall include the following:
9.1.1 Identification of the sample (material) being tested.

by boring number, sample number, test number, etc.
9.12 Water content of the specimen to the nearest 0.1 %

or 1 %, depending on the purpose of the test.
9.1.3 Indication of test specimen having a mass less than

the minimum indicated in Section 6.
9.1.4 Indication of test specimen containing more than

one soil type (layered, etc).
9.1.5 Indication of the method of drying if different from

oven-drying at 110 ± S'C.
9.1.6 Indication of any material (size and amount) ex-

cluded from the test specimen.

10. Precision and Accuracy
10.1 Requirements for the precision and accuracy of this

test method have not yet been developed.
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1.0 INTRODUCTION

OHM Remediation Services Corp. (OHM), a wholly owned subsidiary of
OHM Corporation, has been contracted to excavate and to dispose of lead contaminated
fill material placed in alleys, parking lots, driveways, and yards in residential communities
located in Granite City, Madison, and Venice, Illinois.

1.1 LOCATION HISTORY

The NL site includes the NL Industries/Taracorp Plant, a former secondary lead
smelting operation facility, located at 16th Street and Cleveland Blvd. in Granite City,
Illinois. Metal refining, fabricating, and associated activities had been conducted at the
plant since before the turn of the century. Prior to 1903, the plant included a shot tower,
machine shop, factory for the manufacture of blackbird targets, sealing wax, manufacture
of mixed metals, refining of drosses, and the rolling of sheet lead. From 1903 to 1983,
secondary lead smelting occurred on-location. Secondary smelting facilities included a
blast furnace, a rotary furnace, several lead melting kettles, a battery breaking operation,
a natural gas-fired boiler, several baghouses, cyclones, and an afterburner. Secondary
lead smelting operations were discontinued during 1983 and the equipment was
dismantled.

In July of 1981, St. Louis Lead Recyclers, Inc. (SLLR) began using equipment on
adjacent property owned by Trust 454 to separate components of the Taracorp waste
pile. The objective was to recycle lead-bearing materials to the furnaces at Taracorp and
send hard rubber and plastic off-location for recycling. SLLR continued operations until
March 1983 when it shut down operation. Residuals from the operation remain on Trust
454 property as does some equipment.

A State Implementation Plan for Granite City was published in September 1983
by the Illinois Environmental Protection Agency (IEPA). The lEPA's report indicated
that the lead nonattainment problem for air emissions in Granite City was in large part
attributable to emissions associated with the operation of the secondary lead smelter
operated by Taracorp and lead reclamation activities conducted by SLLR. The IEPA
procedure administrative orders by consent with Taracorp, St. Louis Lead Recyclers Inc.,
Stackcorp, Inc., Tri-City Truck Plaza Inc., and Trust 454 during March 1984. The orders
required the implementation of remedial activities relative to the air quality.

NL Industries (NL), as former owner of the site, voluntarily entered into an
agreement and administrative order by consent with the U.S. Environmental Protection
Agency (U.S. EPA), and IEPA in May 1985 to implement a remedial investigation and
feasibility study (RI/FS) for that location and other potentially affected areas. Taracorp
was not a party to the agreement due to bankruptcy. The U.S. EPA determined that the
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site was a CERCLA facility and it was placed on the National Priorities List on June 10,
1986.

This rapid response action shall require the excavation and disposal of fill
material placed in alleys, parking lots, driveways, and yards in residential communities
(namely Eagle Park Acres and Venice Township Alleys). Determination and disposal of
hazardous versus non-hazardous waste will be based on Woodward Clyde data. The
communities include Granite City, Madison, and Venice, Illinois.

Based on the Record of Decision, the action levels for clean-up established for
this action shall be 500 parts per million (ppin). Following the removal of the
contaminated material, the impacted areas shall be restored. This restoration shall
include sodding the yards, and paving the alleys, driveways, and parking lots.

1.2 REGULATORY REQUIREMENTS

All site investigation/removal activities shall comply with and reflect the following
regulations and appropriate guidance publications, as a minimum:

o Federal Acquisition Regulation, F.A.R., Clause 52.236-13:
Accident Prevention;

o United States Army Corps of Engineers (USAGE), Safety and
Health Requirements Manual, EM 385-1-1 (latest revision);

o Occupational Safety and Health Administration (OSHA)
Construction Industry Standards, 29 CFR 1926; and General
Industry Standards, 29 CFR 1910; especially 29 CFR 1910.120,
"Hazardous Waste Site Operations and Emergency Response";
and Lead Standards, 29 CFR 1910.1025 Appendices A and B
must be covered and made available to employees during initial
safety meeting,

o N1OSH/OSHA/USCG/USEPA, "Occupational Safety and Health
Guidance Manual for Hazardous Waste Site Activities,"
October 1985;

o Title 40, Code of Federal Regulations, USEPA Standards;

Part 61 National Emission Standards for Hazardous
Subpart A Air Pollutants-General Provisions,
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Subpart M Air Pollutants-National Emission Standard for Asbestos;
and

o Other applicable federal, state, and local safety and health
requirements.

13 APPLICABILITY OF THE LOCATION-SPECIFIC SAFETY AND HEALTH
PLAN

This Location-Specific Safety and Health Plan (LSSHP) is prepared in accordance
with the standards established by OSHA for hazardous waste sites. Specifically, this
SSHP complies with the appropriate sections of 29 CFR 1910.120, "Hazardous Waste
Operations and Emergency Response."

Additionally, this SSHP details the health and safety measures that shall be
implemented at the beginning of the project and effective for the duration of the project.
This document is intended for field use by OHM personnel and subcontractors and these
personnel are required to abide by it. Where not specifically mentioned, OHM will
follow all pertinent regulations contained in 29 CFR 1910, and 1926, and USAGE EM-
385-1-1 in conducting this work.

This document may require revision as the project progresses. All revisions must
be approved by the OHM Midwest Region Health and Safety Manager. Revisions must
be made in writing and incorporated into the document or attached as an amendment to
this document.

It is the goal of OHM to successfully complete this project with all due regard and
respect for appropriate professional safety protocol. It is also OHM's objective to
complete the entire project without logging any OSHA-recordable accidents.

1.4 VISITORS

Visitor access to regulated project areas such as the exclusion and contamination
reduction zones shall be restricted. The following criteria must be met for visitors to
gain access to these areas:

o Visitors must provide proof of participation in a medical
surveillance program that complies with requirements stated in
29 CFR 1910.120 (f);
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o Visitors must provide proof of training accomplishment equivalent
to standards set forth in 29 CFR 1910.120 (e). This training must
have been received within 1 year from the date of desired access.
Some visitors may be required to show proof of the specified
8-hour refresher training within the same time frame;

o Visitors must read the SSHP and sign the form contained in
Appendix A. By signing the form, visitors agree to comply with
all specifications contained in the SSHP and agree to comply with
all applicable OSHA requirements; and

o Visitors who do not adhere to these requirements shall not be
allowed access and/or be requested to leave the regulated work
areas.

1.5 WORK AREA LOCATIONS

Various residential properties located within Granite City, Madison, and Venice,
Illinois will be the locations for removal of contaminated material. Refer to Appendix B
for maps showing the location of each area.

1.6 AREA SOIL TYPE/TOPOGRAPHY

This project involves work in a number of different locations, which includes a
potential for variation in soil type/topography. The following information describes
areas that might be encountered in Granite City, Madison, and Venice, Illinois.

o Urban land, bottom land with 0 to 3 percent slopes—The locations consist of
areas in which more than 85 percent of the surface is covered by asphalt,
concrete, buildings, or other impervious materials. Parking lots, shopping and
business centers, railroad yards, and industrial parks are examples. They
occur throughout the area, except the western part. Most areas are small;
the largest are in the city of St. Louis near the Mississippi River and along
the Meramec River upstream from the city of Fenton. The areas originally
were bottom land or terrace land. Many of them have been built up with fill
material to elevate them above normal flood levels. However, they are
subject to inundation for short periods by local flooding, and extremely large
floods cover some areas of this unit for long periods. Individual areas
generally range from 30 to 500 acres.

Composition of the soil material capable of supporting vegetation is quite
variable. The vegetation is primarily ornamental trees, shrubs, and lawn
grasses.
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The amount of fill in these areas ranges from none on some terrace positions
at a higher elevation to more than 20 feet on former swampy areas near the
Mississippi River.in the northern part of the city of St. Louis. Identification
of the soils and soil-like materials in this unit is impractical because of
variability.

These areas are not assigned to a capability subclass.

Urban land-Harvester areas with 0 to 2 percent slopes-Other areas consist of
Urban land and the intermingles areas of nearly level, moderately well
drained Harvester soils. It is on broad upland divides in the city of St. Louis
and in the eastern and northern parts of St. Louis County. Individual areas
are irregular in shape and range from about 30 to 900 acres. They are about
65 percent Urban land and 30 percent Harvester soils. The Urban land and
Harvester soils are intermingled.

The urban land part of this complex is covered by streets, parking lots,
buildings, and other structures that so obscure or alter the soils that
identification of the series is not feasible.

Typically, the surface layer of the Harvester soil is brown silt loam about 4
inches thick. The next layer, to a depth of about 37 inches, consists of
multicolored silt loam and silty clay loam fill material that contains fragments
of bricks, glass, cinders, and other manmade materials. Below the reworked
fill material to a depth of about 60 inches is the lower part of a buried soil.
It is dark yellowish brown, mottled, firm silty clay loam. In places, the fill
material is more than 40 inches thick, or part of all of the original soil has
been removed during land shaping, or the surface layer is silty clay loam, or
one or more soil layers contain more than 20 percent coarse fragments.

Included in these areas and making up about 5 percent are small areas of
well drained Menfro soils, moderately well drained Winfield soils, and
somewhat poorly drained Iva soils. These soils are in parks, playgrounds, and
a few open spaces between buildings.

The Urban land is impervious to water. Permeability is moderately slow in
the Harvester soils. Surface runoff is slow in the areas. The natural fertility
is medium, and organic matter content is very low. The surface layer of the
Harvester soils is friable.

The Harvester soil in the areas is in yards, open spaces between buildings,
parks, playgrounds, gardens, and undeveloped random tracts. Recreation
uses are suitable if they can be adapted to the limited size and shape of the
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open spaces (and/or to the slope). Permeability is a moderate limitation for
camp and picnic areas and playgrounds. Good surface drainage is needed,
and areas of heavy foot traffic need resurfacing with suitable material.

The Harvester soils are suitable for building sites. Proper design of
structures and extra reinforcement in footings, foundations, and basement
walls are necessary to prevent damage caused by shrinking and swelling.
Drain tile around footings and foundations helps overcome excessive wetness.
Community sewers are the chief means for the disposal of waste. Adequate
base material for local roads and streets and proper drainage with side
ditches and culverts, or tile drains and storm sewers, are needed to prevent
damage caused by low strength and frost action.

The areas are not assigned to a capability subclass.

Urban land-Harvester area with 2 to 9 percent slopes-The area consists of
Urban land and the intermingled areas of gently sloping and moderately
sloping, moderately well drained Harvester soils. It is on ridgetops and side
slopes on uplands. Individual areas are irregular in shape and range from
about 20 to 400 acres. They are about 65 percent Urban land and 30 percent
Harvester soils. The Urban land and Harvester soils are intermingled.

The Urban land for these areas is similar to those described in the previous
section (0 to 2 percent slopes).

Typically, the surface layer of the Harvester soil is very dark grayish brown
silt loam about 4 inches thick. The next layer, to a depth of about 25 inches,
consists of multicolored silt loam and silty clay loam fill material the contains
cinders. Below the reworked fill material to a depth of about 60 inches is
buried soil. It is brown and pale brown silt loam in the upper part and
yellowish brown and dark yellowish brown, firm silty clay loam in the lower
pan. In places, the fill material is more than 40 inches thick. Also in places,
part or all of the original soil has been removed during land shaping, or the
surface layer is silty clay loam, or the fill material contains more than 20
percent fragments of manmade materials.

The characteristics/specifications for Urban land and Harvester soil are the
same as those outlined for the previous classification (Urban land-Harvester
areas with 0 to 2 percent slopes); however, these areas encounter rapid
surface runoff due to their increased slopes.

Urban land-Harvester areas with 9 to 20 percent slopes--The area consists of
Urban land and the intermingled areas of strongly sloping and moderately
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steep, moderately well drained Harvester soils. It is on uplands on the side
slopes of valleys. Individual areas are irregular in shape and range from
about 10 to 120 acres. They are about 50 to 60 percent Urban land and 20
to 30 percent Harvester soils. The Urban land and Harvester soils are
intermingled.

The Urban land areas for this land classification are similar to those outlined
in the previous two sections.

Typically, the surface layer of the Harvester soil is dark brown silt loam
about 3 inches thick. The next layer, to a depth of about 33 inches, consists
of multicolored silt loam, silty clay loam, and clay fill material that contains
sandstone fragments in the lower part. Below the reworked fill material to a
depth of about 60 inches is a buried soil. It is yellowish brown, firm silt loam
in the upper part and brown and dark yellowish brown, firm silty clay loam in
the lower part. In places, the fill material is more than 40 inches thick. Also
in places, part or all of the original soil has been removed during land
shaping, or the surface layer is silty clay loam, or the fill material contains
more than 20 percent fragments of manmade materials.

Included with the areas and making up about 20 percent of the total areas
are small areas of well drained Menfro soils and moderately well drained
Winfield soils along drainageways, in parks, and in a few open spaces
between buildings. Also included are a few small areas that have chert or
bedrock exposed at the surface and a few areas along drainageways that have
a slope of more than 20 percent.

The Urban land is impervious to water. Permeability is moderately slow in
the Harvester soils. Surface runoff is rapid, to very rapid in these areas. The
natural fertility is medium, and organic matter content is very low. The
surface layer of the Harvester soils is friable.

The Harvester soils in this complex are in yards, open spaces between
buildings, parks, gardens, and undeveloped tracts primarily adjacent to
drainageways. Recreation uses are suitable if they can be adapted to the
limited size and shape of the open spaces and to the slope. The slope is a
severe limitation. On-site investigation is needed in areas being considered
for recreation uses.

The characteristics/specifications for Harvester soils in these areas are the
same as those outlined for the previous sections.
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The communities of Granite City, Madison, and Venice, Illinois present a
variety of residential and industrial areas, some areas include wooded parks
and fields. Work -in the different locations will involve an evaluation of the
area and necessary precautions once crews are on-location. Area maps
(Appendix B), help distinguish the different areas.

1.7 SCOPE OF WORK

The scope of work for all sites in this remediation project is included in the
summary below:

o Mobilization;
o Installation of perimeter fence;
o Bag and stockpile non-hazardous material;
o Soil sampling;
o Excavation of contaminated soil and/or battery case material;
o Backfill of excavations;
o Soil load-out activities;
o Restoration of disturbed areas; and
o Decontamination and demobilization.

1.8 MANAGEMENT ORGANIZATION

The OHM management organization on this project will be as follows:

o Site Supervisor-All personnel working on the project ultimately
report to this individual who has authority over all phases and is
the senior OHM on-site representative. The site supervisor is the
primary safety official for this project and is responsible for
ensuring the SSHP is properly implemented and all activity is per-
formed in a healthful and safe manner. It is the duty of the site-
supervisor to perform weekly safety inspections of the project and
to monitor the safety performance of all personnel on a daily
bases. The site supervisor is the designated competent person
should any excavation exceed 4 feet in depth.

o General Foreman—This individual's duty is to disseminate infor-
mation, assign tasks, and coordinate efforts between the multiple
OHM crews. This person reports directly to the site supervisor.

o Foreman-This individual's duty is to coordinate and monitor the
activities of a specific work crew. This person reports to the
general foreman.
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o Recovery Technician—This individual safely completes the on-site
tasks required to fulfill the work plan, complies with the SSHP,
and notifies the HSO of unsafe conditions. This person reports to
the foreman.

o Site Health and Safety Officer (HSOV-This individual is dele-
gated the responsibility to assist the site supervisor in the
implementation and enforcement of the safety and health
program and site-specific plan elements on-location. The HSO is
also responsible for monitoring the effectiveness of the SSHP, air
monitoring, accident reporting, etc. He/she has the authority to
temporarily cease any project phase or operation deemed either
inherently dangerous to life and health or not in compliance with
the SSHP. In addition, he/she can cause the removal of any
person who is deemed inherently unsafe or a threat to the safety
of other individuals at or in the vicinity of the project. The HSO
reports to the site supervisor and the Regional Health and Safety
Manager.

o Certified Industrial Hygienist (CIHV-The Regional Health and
Safety Manager is the project CIH. This individual, being experi-
enced in hazardous waste material operations, is responsible for
the development, implementation, and oversight of the Safety and
Health Program and SSHP.
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2.0 RESPONSIBLE AUTHORITIES

The following people are responsible for safety and health on this project:

o Site Supervisor George Hamra

o Site Health and Safety Officer
(HSO) ___________

o Alternate HSO

o Regional Health and James Joice, CIH, CHMM
Safety Manager 419-423-3526 (x4212)

o Project Manager Dale Krageschmidt
612-531-0987
612-538-5768

o District Manager Todd Kenning
708-759-9493

o Executive Vice President, Daniel P. Buettin
Midwest Region 419-424-4960

o Vice President of Health Fred Halvorsen, Ph.D., P.E., CIH
and Safety 419-424-4910

Additionally, as stated in the OHM Employee Safety Guide, each employee is
responsible for his own personal safety and the safety of his co-workers.
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3.0 PROJECT HAZARDS

The general categories of hazards that may be present at each designated project
location in Eagle Park Acres and Venice alleys are described in this section. The main
divisions of health hazards at these locations are chemical, physical, and environmental.
The pathways for hazardous substance dispersion at this project are personnel and
equipment tracking, and migration via dust/dirt in the air.

3.1 CHEMICAL HEALTH HAZARDS

Preventing exposure to toxic chemicals is a primary concern at this hazardous
material remediation project. This project contains a variety of chemical substances;
however, with the exception of fuels, these will be found mostly as solids in the soils.
These substances can enter the unprotected body by inhalation, skin absorption,
ingestion, or through a puncture wound (injection). A contaminant can cause damage at
the point of contact or can act systemically, causing a toxic effect at a part of the body
distant from the point of initial contact. A summary of the generalized chemical health
hazards expected at this project is presented below.

3.1.1
Lead, at this project, will be in the soil and exposure could be from inhalation,

oral ingestion, or contact exposure. It is to be noted that inhalation of lead
contaminated particulates (dust) is a hazard for all work related tasks on this project.
The symptoms and effects of exposures to lead are summarized as follows:

- Acute Exposure-Short-term, high concentration exposure to
lead by unprotected personnel causes eye, nose, and throat
irritation. A slight metallic taste and severe gastric
disturbances have been noted by some people.

- Chronic Exposure-Workers in other industries, such as
foundries or metal refining operations, who have long-term
exposure without, or with limited benefit of protective
equipment, have been found to have liver, kidney, and central
nervous system impairment

Since lead is a solid metal with a melting point of 621°F and a molecular weight
of 207.2, the vapor pressure for lead is approximately 0 mm. Guidelines for ionization
potential, odor threshold, and flammability ranges are not applicable.
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The following exposure limits have been established for lead and must not be
exceeded:

ililliiiiiiii
Lead 0.05 mg/m3 .1 mg/ms 0.15 mg/m3

All workers should be aware of strange odors, irritation, and feelings of
discomfort or extreme well being. Often these signs can indicate chemical exposure is
occurring.

A Material Safety Data Sheet (MSDS) is attached in Appendix C, which describes
in more detail, the chemical, physical, and health hazards posed by lead.

3.12 Metals

The metals listed below may exist on-location but should be at significantly lower
concentrations than the lead. These can also affect unprotected personnel through
ingestion, inhalation, and dermal contact. The metal constituents of concern and
exposure limits are outlined below:

Arsenic
Barium
Cadmium
Chromium
Manganese
Mercury
Nickel
Selenium
Silver
Zinc

0.01 mg/m3

0.5 mg/m3

0.2 mg/m3

1.0 mg/m3

5.0 mg/m3 (C)
0.01 mg/m3

1.0 mg/m3

0.2 mg/m3

0.01 mg/m3

5.0 mg/m3

0.2 mg/m3

0.5 mg/m3

<0.05 mg/m3

0.5 mg/m3

5.0 mg/m3

0.01 mg/m3

1.0 mg/m3

0.2 mg/m3

0.01 mg/m3

5.0 mg/m3

NOTE: The OSHA (C) notation denotes a Ceiling Limit, which is the concentration
that should not be exceeded at any time during the course of work.
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Acute and chronic exposures to heavy metals above the exposure limits can be
summarized as follows:

o Acute Exposure-Eye, nose, and throat irritation, coughing, upset
stomach, nausea, shortness of breath, weakness, chills and fever,
headache, hoarseness, diarrhea, coughing up blood, skin rash.

o Chronic Exposure-Poor coordination, difficulty in speaking,
tremor (shakes), kidney damage, liver damage, unstable emotions,
recurring chills and fever, and possible carcinogen.

The appropriate site-specific MSDSs are included in Appendix C.

3.1.3 Petroleum Distillates and Cleaning Compounds

Operational compounds such as fuels for heavy equipment will be used to com-
plete this project. Aside from some petroleum distillates (fuels) being EXTREMELY
FLAMMABLE and cleaning compounds being potentially corrosive, personnel must also
recognize the health hazards associated with these compounds. The health hazards
associated with these materials and acute and chronic exposure symptoms are
summarized as follows:

o Petroleum distillates that will be used as fuel (depending on
product, odor of gasoline or kerosene may be noted)

- Acute exposure-Dizziness, nausea, weakness, euphoria (feel-
ing good), mild skin irritation, inhalation of concentrated
vapors or aspirated liquids can cause death by chemical
pneumonia

- Chronic exposure-Skin irritation; damage to liver, kidneys,
and blood compounds; leukemia (benzene)

o Cleaning compounds which may be used by site personnel for
equipment decontamination purposes (cleaning compounds can
have a pungent, irritating, or scented odor)

- Acute exposure-Skin, eye, nose, and throat irritation

- Chronic exposure-Undetermined but continuing skin
irritation is possible, damage to the respiratory tract
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Primary exposure routes for these materials include inhalation, ingestion, and skin
contact. Personnel must be alert for signs and symptoms of possible exposure and must
immediately report them to the site supervisor and/or HSO.

MSDS's for materials brought on location are found in OHM's written Hazard
Communication Program, found in the project office trailer.

3.1.4 pflTftr^j Communication

The purpose of hazard communication (Employee Right-to- Know) as required by
29 CFR 1926.59, is to ensure that the hazards of aU chemicals used to complete this field
project are communicated to all OHM personnel and OHM subcontractors. Hazard
communication includes the following:

o Container Labeling-QHM personnel must ensure that all drums
and containers are labeled according to contents. These drums
and containers will include those from manufacturers and. those
produced on-location by operations personnel. All incoming and
outgoing labels must be checked for identity, hazard warning, and
name and address of responsible party.

o MSDS-There must be a MSDS available on-location for each
hazardous chemical used. MSDSs for all chemicals brought and
used on-location are provided in the OHM's Written Hazard
Communication Program, which can be found in the project office
trailer. MSDS's for location-specific chemicals can be found in
Appendix C of this plan. -

o Employee Information and Training-Training employees on
chemical hazards is accomplished through an ongoing corporate
training program. Additionally, chemical hazards must be com-
municated to employees through daily safety meetings held at
OHM field projects and/or by an initial project orientation
program.

At a minimum, personnel must be instructed on the following:

o Chemicals and their hazards in the work area;

o How to prevent exposure to these hazardous chemicals;

o Mechanisms to prevent workers' exposure to these chemicals;

o Procedures to follow if they are exposed to these chemicals;
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o How to read and interpret labels and MSDSs for hazardous
substances found on OHM sites;

o Emergency spill procedures; and

o Proper storage and labeling.

Before any new hazardous chemical is introduced on-location, each employee
must be given information in the same manner as during the safety class. The site
supervisor will be responsible for seeing that the MSDS on the new chemical is available.
The information pertinent to the chemical hazards will be communicated to project
personnel.

Morning safety meetings are to be held and the hazardous materials used on-
location will be discussed. Attendance is mandatory for all personnel.

o Subcontractor Information and Training—It shall be the
responsibility of the site supervisor to ensure that all subcon-
tractors coming onto project locations be informed of the
hazardous chemicals present, effects of exposure, location of
MSDS, location of emergency equipment (i.e., eye wash, fire
extinguisher), and emergency spill and evacuation procedures. By
signing the SSHP acknowledgment form, located in Appendix A
of the SSHP, the subcontractor is acknowledging receipt of all of
this information. The site supervisor shall also ensure that
subcontractors submit information on chemicals that they are
responsible for introducing to the project area. All chemicals
introduced to these areas must be accompanied by the
appropriate MSDS. This information can be exchanged at the
daily morning safety meeting. These meetings must be attended
by all subcontractors.

3.2 PHYSICAL HAZARDS

There are many physical hazards associated with this project. Hazard identifica-
tion, training, adherence to work rules, and careful housekeeping can prevent many
problems or accidents arising from physical hazards. The following text outlines the
physical hazards associated with this project and suggested preventative measures:

o Mechanical/Electrical Energy-Lockout and tagout procedures
may need to be applied for specific work at this job. In the event
that some operation requires lockout and tagout procedures,
review and apply the standard operating procedures presented in
Appendix D.
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Bulky or Heavy Loads-Intelligent thought shall be exercised
before heavy and bulky loads are lifted or handled manually by
personnel. Mechanical equipment such as forklifts, wheel bar-
rows, hand-trucks, loaders, and cranes shall be utilized when
possible and needed. Note: Back injuries are real, debilitating,
unproductive, and costly to both employees and employers, and
sometimes permanent. Back injury prevention must be given
high priority on all project sites. If you think the load you are
about to lift is too heavy or bulky, it probably is - get help or
utilize mechanical equipment, or do not attempt to lift it.

Hoisting Accidents-Employees can have suspended loads
dropped on them, or be caught or smashed between a load and a
stationary object. All hoisting must be done by qualified
personnel only after inspections are made and documented, of
chokers, slings, and cables. In addition, no hoisting will take
place without a designated signal man present. Chains are not
appropriate for vertical lifts.

Small Quantity Flammable/Combustible Liquids—Small quantities
of flammable/combustible liquids must be properly stored in
"safety" cans with appropriate flame arresters, and labeled
according to contents.

Bulk Fuel Storage-A bulk fuel storage area must be designated
for storage of bulk fuels and other flammable materials. The
bulk fuel vessels must be grounded and have bonding cables
attached. The area must be prominently posted as "flammable"
and no smoking signs erected. At least one 20-pound dry chemi-
cal, ABC-type fire extinguisher must be available in this area.

Heavy Equipment-Each morning before startup, all heavy equip-
ment must be inspected to ensure all safety equipment and
devices, (e.g., backup alarms, brakes, control levers, and fire
extinguishers) are operational or ready for immediate use. Only
qualified personnel may operate this equipment. Before crossing
either in front of or behind a piece of heavy equipment, the
ground personnel will signal the equipment operator and receive
confirmation before moving. During excavation activity, the
swing-radius area of excavators should be marked and personnel
should be prohibited in this area.
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Slip/Trip/Fall Hazards—All ground personnel should be con-
stantly aware of the possibility of slip, trip, and fall hazards due to
poor and possibly slippery footing in the work areas. Some areas
may have wet surfaces, which will greatly increase the possibility
of inadvertent slips. Caution must be exercised when using steps
and stairs due to slippery surfaces in conjunction with the fall
hazard. Since all stairs with 4 or more risers are equipped with
handrails, one would be wise to use them. Good housekeeping
practices are essential to minimize the trip hazards.

Electrical Hazards-Electrical devices and equipment must be
de-energized prior to working near them. All extension cords
must be kept out of water, protected from crushing, and inspected
regularly to ensure structural integrity. Temporary electrical
circuits must be protected with ground fault circuit interrupters.
Only qualified electricians are authorized to work on electrical
circuits. Lockout and tagout procedures may be applicable (See
Appendix D).

High-Pressure Washing-Pressure washing of equipment may
require the use of high-pressure washers. These devices can be
hazardous if not used properly. Refer to Appendix E for specific
standard operating procedures for high pressure washer.

Pumping Equipment-Various pumps and hoses may be used for
the removal of water from the excavation area. The handling of
pressurized hoses that could rupture and violently release liquid
materials onto the workers, can be controlled by inspecting all
hose fittings for secure connections. (All OPW [cam lock] fittings
must be secured with wire.) Employees must don splash gear
including splash shields, when moving or disconnecting pumps and
hoses.

Noise-Some equipment often used may create excessive noise.
The effects of noise can include:

- Workers being startled, annoyed, or distracted,

- Physical damage to the ear, which may cause pain, or
temporary and/or permanent hearing loss,

- Communication interference that may increase potential
hazards due to the inability to warn of danger.
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If employees are subjected to noise exceeding an 8-hour TWA sound
level of 85 dBA (decibels on the A-weighted scale), feasible admini-
strative or engineering controls must be utilized.

33 ENVIRONMENTAL HAZARDS

The primary environmental hazards to be considered during location-specific work
are heat stress and cold stress.

33.1 Heat Stress

Heat stress may affect personnel wearing protective clothing in conjunction with
high ambient temperatures and solar heat load. Plenty of fluids, rest breaks, and careful
attention by supervisors are to be used as control measures. As a minimum, the
following precautions must be taken:

o The general topic of heat stress should be the subject of the first
training session if ambient temperatures are expected to exceed
70°F in the near future. This presentation should include
recognition of heat stress, heat stress prevention, and specifically
outline the requirements given in the following paragraphs.

o If ambient temperatures are expected to exceed 70°F during the
day, all personnel shall drink 1 pint of water prior to commencing
work. At each break, water and electrolyte fluids shall be made
available. Each person should drink fluids at the break,
consistent with his/her fluid loss, recognizing that his/her level of
thirst is not a good indicator of fluid loss.

33.2 Heat Stress Monitoring

If ambient temperatures are expected to exceed 70°F all supervisors should ensure
that their personnel are briefed on the hazards, symptoms, and treatment of heat related
problems.

For monitoring the body's recuperative ability to excess heat, one or more of the
following techniques should be used as a screening mechanism. Monitoring of personnel
wearing impervious clothing should commence when the ambient temperature is
70 degrees Fahrenheit or above. Frequency of monitoring should increase as the
ambient temperature increases or as slow recovery rates are indicated. When tempera-
tures exceed 85 degrees Fahrenheit, workers should be monitored as follows, for heat
stress after every work period:
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o Heart rate (HR) should be measured by the radial pulse for
30 seconds as early as possible in the resting period. The HR at
the beginning of the rest period should not exceed 110 beats per
minute. If the HR is higher, the next work period should be
shortened by ten minutes (or 33 percent), while the length of the
rest period stays the same. If the pulse rate is 100 beats per
minute at the beginning of the next rest period, the following
work cycle should be shortened by 33 percent.

o Body temperature should be measured orally with a clinical
thermometer as early as possible in the resting period. Oral
temperature (OT) at the beginning of the rest period should not
exceed 99 degrees Fahrenheit If it does, the next work period
should be shortened by 10 minutes (or 33 percent), while the
length of the rest period stays the same. However, if the OT
exceeds 99.7 degrees Fahrenheit at the beginning of the next
period, the following work cycle should be further shortened by
33 percent. OT should be measured again at the end of the rest
period to make sure that it has dropped below 99 degrees
Fahrenheit.

o Body water loss (BWL) due to sweating should be measured by
weighing the worker in the morning and in the evening. The
clothing worn should be similar at both weighings. The scale
should be accurate to plus or minus V4 pound. BWL should not
exceed 1.5 percent of the total body weight. If it does, the worker
should be instructed to increase his daily intake of fluids. Ideally,
body fluids should be maintained at a constant level during the
workday. Proper nutrition and consumption of various electrolyte
fluids usually provide for the replacement of salts lost in the
sweat.

Good hygienic standards must be maintained by frequent changes of clothing and
daily showering. Clothing should be permitted to dry during rest periods. Persons who
notice skin problems should immediately consult medical personnel. Certain laundry
detergents, especially if not completely rinsed out, may cause or aggravate heat related
skin disorders.

3.33 Cold Stress

Working outside in conditions of low ambient temperature can subject workers to
cold stress, which includes frostbite and hypothermia. As a minimum, the following
precautions must be taken if ambient temperatures are expected to be below:
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Radiation Safety Spectrac* 9000

Source Max. Activity Half-Life

Iron 55 (Fe-55) 100 millicuries 2.7 years
Cadmium 109 (Cd-109) 10 millicuries 1.3 years
Americium 241 (Am-241) 10 millicuries 458 years
Curium 244 (Cm-244) 100 millicuries 17.6 years

The source capsules are located beneath and to one side of the measurement
aperture, and are enclosed in source holders mounted on a rotatable hub.
Radiation is emitted through the aperture when the hub is rotated to expose
one source at a time to the sample. The activity level and radiation output of
these sources require that the probe always be handled with care. In normal
instrument operation there is no radiation hazard.

Two of the primary sources have comparatively short half-lives. As each
source decays, the remaining activity decreases by 1%, approximately every
week for Cd-109 and every two weeks for Fe-55. Measurement times are
typically increased in proportion to source decay. In terms of potential
radiation exposure, the need for caution remains the same.

Source Capsule Design
The radioactive material of each source (except Fe-55) is sealed inside a
stainless steel capsule with a beryllium window. This capsule is of standard
industrial design and tested integrity. The Fe-55 source is electroplated onto
a metal substrate and then overplated with nickel to seal it.

The sources are further protected and additional shielding is provided by
metal source holders. The source holders are attached to a hub which is
rotated by an electric motor to expose one source at a time through the
measurement aperture. The hub has a narrow clearance between its top
surface and the lower surface of the probe cover, which is also shielded. The
effect of the design is to absorb all of the source radiation inside the top
region of the probe when the sources are in the closed position. A fail safe
circuit in the probe monitors power levels from the electronics, and in the
event of a power failure, uses energy stored in a capacitor to drive the
sources to the safe position.

The integrity of the source capsules has been tested according to standards
recommended for industrial radioisotope x-ray devices (ANSI Standard
N542 "Classification of Sealed Radioactive Sources").
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Radiation Levels
When the source shutters are closed, the external radiation level is very low.
With three sources, Fe-55, Cd-109 and Am-241 at their maximum activity
and the source mechanism in the "closed" position, the gamma and x-ray
exposure rate is <0.1 mR/h. When a 100 mCi Cm-244 source is loaded, the
neutrons emitted due to spontaneous fission create a 5 mrem/h exposure rate
at a 5 cm (1.95") distance from the source. At 12", the rate drops to 0.14
mrem/h. When the source shutters are open, external radiation levels remain
low, provided the window is covered by a full size sample in contact with the
probe. If the window is only partially covered, exercise caution to prevent
unnecessary exposure. When using the probe in the lab stand, use the shield
to prevent unnecessary exposure.

Warning: Wrth no sample In place, the radiation level Is not negligible,
especially In the measurement zone close to the window.
The Instrument should never be operated without a sample
In place on the window.

TN T*dinologiM, Inc. Pag* 6-S
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o Training sessions are to be regularly held to emphasize warning
symptoms such as reduced coordination, drowsiness, impaired
judgment, fatigue, and numbing of toes and fingers,

o Workers must be outfitted with winter clothing as necessary,

o Clothing must be changed as soon as it becomes wet,

o Warm shelters and regular rest periods will be available for crew
members,

o Warm beverages should be provided.

Additional information pertaining to and standard operating procedures for
evaluating heat stress/cold stress are included in Appendix F.
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4.0 WORK AREA CONTROL

The purpose of area control is to minimize potential contamination of workers,
protect the public from the area activities, and prevent loss due to vandalism.

The excavation areas for this job vary with respect to characterization of work
zones, area control and access. The range of locations includes residential areas, public
access routes (alleys, etc.) and open fields. The access route to each location varies from
alleyways and roads with ample access room to residential driveways with limited access.
The exclusion zone and its respective work zones for each separate location will vary
with respect to size and area, and should be based upon surveys conducted of each area
once crews are on-location.

4.1 DESIGNATION OF WORK ZONES

To prevent both exposure to unprotected personnel and migration of contamina-
tion due to tracking by personnel or equipment, work zone areas must be clearly
identified.

Work areas or zones should be designated as suggested in "Occupational Safety
and Health Guidance Manual for Hazardous Waste Site Activities,"
N1OSH/OSHA/USCG/ USEPA, November 1985. Each of the work areas must be
divided into three zones:

o Exclusion zone (dirty or contaminated),
o Contamination reduction zone (CRZ or transition);
o Support zone (clean).

In general, the exclusion zone includes ail designated work areas and all areas
where chemicals and physical hazards exist. These zones should be marked with caution
tape or other suitable means. The exclusion zones for locations included in this project
are depicted on maps in Appendix M of this plan. Areas designated as "trace" are
considered "hot" areas and will therefore be designated as the exclusion zone.

Location access will occur from the support zone through the contamination
reduction zone (CRZ) to the exclusion zone. The CRZ should be a corridor located
where the support zone is upwind (for example, if wind is blowing from the north, the
CRZ corridor will be north of the location). These zones will be determined once on-
location, as wind direction and other environmental factors will be considered in the
delineation of the CRZ.
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42 EXCLUSION ZONE

The exclusion zone will consist of active work areas where chemical and physical
hazards exist, or have the potential to exist, during operations. The exclusion zone shall
be marked with caution tape. All personnel entering this area must wear the prescribed
level of protective equipment. Unauthorized personnel shall not be allowed in this area.
Work zones within the exclusion zone are to be designed once personnel are on-location
and should be based upon the location survey. Typically, the work zone will span 15-20
feet when feasible. Due to the variation in excavation areas, smaller zones may be
encountered.

43 CONTAMINATION REDUCTION ZONE

The contamination reduction zone (CRZ) will be a clearly marked corridor(s)
between the exclusion and support zones; this is where personnel will begin the
sequential decontamination process when exiting the exclusion zone. To prevent cross
contamination and for accountability purposes, all personnel will enter and leave the
exclusion zone through the contamination reduction zone. Appropriate equipment for
hygienic activity such as soap, water, and towels, shall be made available in this area.
Emergency equipment such as eye wash, fir aid kit, and emergency alarm shall be made
available in this area. The location and delineation of the CRZ will be contingent on
the location of the exclusion zone and conditions of the area, and will therefore be
determined upon mobilization to the area(s).

4.4 SUPPORT ZONE

The support zone should be located upwind, if possible and shall be secured
against active or passive contamination from the work location. The support zone will
consist of those areas adjacent to the exclusion zone where support trailers and equip-
ment are staged. Eating, drinking, and smoking will be allowed only in this area.

4.5 LOCATION MAP

Location maps must be developed showing the location of emergency equipment
and work zones and egress routes. These maps must be posted. The maps must be
updated as location conditions change. Refer to Appendix B for review of the location
maps.

4.6 LOCATION SECURITY

Location security is necessary to:

o Prevent chemical and physical exposures to unauthorized and/or
unprotected people by site hazards;
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o Avoid the increased hazards and liabilities from vandals or
persons seeking to abandon other wastes on location;

o Prevent theft; and

o Avoid interference with safe working procedures.

To maintain location security during working hours:

o Control points must be maintained to control personnel access to
the exclusion and decontamination zone;

o An identification system of some fashion should be established to
identify authorized persons; and

o Responsibility for enforcing exclusion zone entry and exit
requirements should be assigned.

To maintain site security during off-duty hours:

o Barricade open excavations;

o Secure the equipment; and

o Notify the local police department of site activities.

4.7 THE BUDDY SYSTEM

Activities hi contaminated or otherwise hazardous areas should be conducted with
a buddy who is able to:

o Maintain sight of his other partner;
o Provide his or her partner with assistance;
o Observe his or her partner for signs of chemical or heat exposure;
o Periodically check the integrity of his or her partner's protective clothing; and
o Notify the site supervisor or others if emergency help is needed.

4.8 WORK AREA COMMUNICATIONS

Two sets of communication systems should be established: internal communica-
tion amopg on-location personnel and external communication between on-and
off-location personnel
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Internal communication is used to:

o Alert team members to emergencies;

o Communicate changes in the work to be accomplished; and

o Maintain work area control.

Verbal communication on-location can be impeded by area background noise and
the use of PPE. All communication devices used in a potentially explosive or flammable
atmosphere must be intrinsically safe and not capable of sparking. The internal
communication systems used on this project may be hand-held radios and/or voice
communication.

An external communication system between on- and off-location personnel is
ary to:

communication.

AT
necessary

o Coordinate emergency response;
o Report to management; and
o Maintain contact with essential off-location personnel.

The primary means of external communication is by telephone. All personnel
must be informed as to the location of the telephone or nearest available telephone.

4.9 COMMUNICATION PROCEDURES

Personnel in the exclusion zone should remain in communication or within sight
of other project personnel. Difficulties in maintaining communications requires an
evaluation of whether personnel should leave the exclusion zone.

A 30-second blast on the air horn is the emergency signal to indicate that all
personnel should leave the exclusion zone and assemble in the contamination reduction
zone. Evacuation routes are to be established once personnel are on-location.
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5.0 ACCIDENT PREVENTION PROGRAM

This section of the SSHP serves as the Accident Prevention Program (APP).

5.1 HEALTH HAZARD ANALYSIS

A health hazard analysis has been developed in the form of Phase Safety Plans to
examine the health and safety hazards inherent within each separate project task. The
goal of this exercise is to enable personnel to recognize, evaluate, and control hazards
before they develop. This exercise is intended to identify hazards in a task-specific
fashion, in addition to the broad identification outlined in Section 3.0. This hazard
analysis must be further developed by project supervisory staff while on-location prior to
beginning any specific activity and then incorporated into this SSHP on an ongoing basis.
The Phase Safety Plans are intended to be used by all site personnel, who are
encouraged to discuss and expand upon valuable information about task hazards.
Controls are often determined by experienced personnel or by dialogue between
thoughtful and interested crew members. Brainstorming sessions can sometimes identify
serious hazards that may at other times be overlooked or forgotten about.

For the purposes of hazard analysis, this project can be divided into nine separate
tasks as follows:

o Mobilization;
o Installation of perimeter fence;
o Bag and stockpile non-hazardous material;
o Soil sampling;
o Excavation of contaminated soil and/or battery case material;
o Backfill of excavations;
o Soil load-out activities;
o Restoration of disturbed areas; and
o Decontamination and demobilization.
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5.1 PHASE SAFETY PLAN

Job/Phase/Task

Mobilization

Hazards to be Controlled

Potential atmospheric hazards

Action to be Taken to Overcome Hazards

1) Implement air monitoring program for detection of
lead.

2) Exclusion zone shall be delineated and PPE shall be
utilized as necessary.

3) Safety orientation meetings must be held.

4) Implement wet method for dust control during all
phases of activity. Unless the area is already wet, the
excavation area should be pre-wetted to prevent
visible emissions, if visible emissions are observed,
work will stop immediately.

Potential contact hazards
from chemical agents

1) Visually inspect work area for presence of chemical
contamination (lead battery casings.)



5.1 PHASE SAFETY PLAN

Job/Phase/Task

Mobilization
(continued)

Hazards to be Controlled

Strains from manually moving
materials and equipment

Action to be Taken to Overcome Hazards

1) Personnel shall be directed to use proper lifting
techniques such as keeping back straight, lifting with
legs, limiting twisting, and getting help in moving
bulky/heavy materials and equipment.

2) Hand truck use shall be encouraged.

3) Heavy equipment safety procedures shall be
implemented.

4) All heavy equipment shall be inspected daily and
documented prior to use.

Slips, trips and falls
from various agents

1) Work areas shall be visually inspected and pre-existing
slip, trip, and fall hazards shall be marked, barricaded,
or eliminated as is feasible.

2) Work areas shall be kept neat and in an orderly state
of housekeeping.

3) Proper illumination shall be maintained in work areas.



5.1 PHASE SAFETY PLAN

Job/Phase/Task

Mobilization
(continued)

Hazards to be Controlled

Electrocution

Action to be Taken to Overcome Hazards

1) Only qualified electricians shall be allowed to hook-up
electrical circuits.

2) All extension cords shall be inspected daily for
structural integrity, ground continuity, and damaged
areas.

3) Extension cord inspection should be documented,
ground fault circuit interrupters (GFCI) should be used
on all 110-120 v circuits.

4) Electric wire of flexible cord passing through work
area shall be covered or elevated to protect it from
damage by foot traffic, vehicles, sharp corners,
projections, or pinching.

5) Plugs and receptacles shall be kept out of water unless
of an approved submersible type.

6) All electrical circuits shall be grounded in accordance
with the NEC and the NESC.



5.2 PHASE SAFETY PLAN

Job/Phase/Task

Install Perimeter
Fence

Hazards to be Controlled

Muscle strains/back injuries

Action to be Taken to Overcome Hazards

1) Get other personnel to help move the fencing.

2) Personnel should recognize that rolled sections of
fencing can be very heavy and extremely awkward, and
that the use of mechanical equipment to move or
position rolls of fencing is recommended.

3) If personnel must lift or move fencing components,
they should lift with their legs and avoid twisting while
lifting.

Slips, trips, and falls 1) Personnel shall look for and eliminate any pre-existing
hazards.

2) Additionally, personnel shall be watching for and
addressing any other hazards as they arise.



5.2 PHASE SAFETY PLAN

Job/Phase/Task Hazards to be Controlled Action to be Taken to Overcome Hazards

Install Perimeter Cuts on hands 1) Wear gloves to prevent cutting hands on wire.
Fence (continued)

2) Be alert to tension build-up on coiled rolls of fence.



5.3 PHASE SAFETY PLAN

JOB/PHASE/TASK

Bag and Stockpile
Non-hazardous Material

HAZARDS TO BE CQNTRQIJ -FT)

Strains from manually moving
materials and equipment

ACTION TO BE TAKEN TO OVERCOME HAZARDS

1) Personnel shall use appropriate lifting techniques such
as keeping back straight, lifting with legs, limiting twist-
ing, getting help in moving bulky/heavy loads, and using
mechanical assistance when feasible.

Equipment hazards 1) Appropriate equipment inspections shall be conducted
and documented prior to use.

2) All heavy equipment shall be equipped with Roll-Over
Protection Systems (ROPS), back-up alarms, and seat
belts.

3) Personnel shall remain outside of the stockpile area.

4) Only trained and qualified personnel shall operate
heavy equipment.

5) Prevent operating equipment at excessive speeds or
beyond the rated load capacity.

Atmospheric or contact hazards 1) Ambient air monitoring will be conducted during opera-
tions.

2) Appropriate PPE levels will be used, based on a loca-
tion specific evaluations.

Hazards associated with tool
use

1) Appropriate tools shall be used for work on this job.
Damaged tools shall be taken out of service. Tools
shall be inspected on a regular basis.



Job/Phase/Task

Soil Sampling

5.4 PHASE SAFETY PLAN

Hazards-to be Controlled Action to be Taken to Overcome Hazards

Atmospheric and contact hazards
from chemical and physical agents

1) PPE use shall be required.

2) Ambient air monitoring and visual monitoring for lead
shall be used to verify selection of PPE.

3) Prevent potential ingestion by not eating, drinking,
smoking, putting hands or other objects near mouth.

Injury from use of excavation
and sampling equipment

1) Boring equipment shall be inspected before each use.

2) Personnel shall have been trained in the use of
excavation equipment.

3) Personnel shall maintain appropriate work/rest cycles
to minimize fatigue.

4) Hydraulic equipment shall be used when possible for
inserting and extracting split spoon to prevent back
strains.



5.5 PHASE SAFETY PLAN

Job/Phase/Task

Excavation of
Contaminated Soil
and/or Battery Case
Material

Hazards to be Controlled

Atmospheric and contact
hazards from chemical agents

Action to be Taken to Overcome Hazards

1) PPE use shall be required.

2) Ambient air monitoring for lead and visual
monitoring for battery casings shall used to verify
selection of PPE.

3) Dust control must be given high priority.

Excavation hazards from soil
and concrete removal

1) Personnel shall follow standard operating
procedures for excavation safety (see Appendix G.)
Confined space entry should not be required for this
job as it stands; however, if conditions would require
confined space entry at any of the excavation locations,
appropriate guidelines should be acquired.

Strains from use of tools 1) Personnel shall maintain rational pace when using
tools and given adequate rest periods.

2) Tools shall be maintained in good condition.

3) Select appropriate tool for the job (size, type.)



5.5 PHASE SAFETY PLAN

Job/Phase/Task Hazards to be Controlled Action to be Taken to Overcome Hazards

Excavation of Heavy equipment hazards 1) All heavy equipment on this project shall be equipped
Contaminated Soil with Roll-Over Protection Systems (ROPS) and back-
and/or Battery Case up alarms.
Material (continued)

2) Personnel shall be cognizant of the boom swing area
and stay clear of its path.

3) Heavy equipment shall be inspected daily prior to use.

4) All inspections shall be documented.

5) Follow all specified capacities (speed, load.)



5.6 PHASE PLAN

Job/Phase/Task

Backfill of
Excavations

Hazards to be Controlled

Excavation hazards

Action to be Taken to Overcome Hazards

1) All previously stated safety precautions and OHM
standard operating procedures for excavation safety
(Appendix G) shall apply.

Heavy equipment hazards 1) All heavy equipment on this project shall be equipped
with Roll-Over Protection Systems (ROPS), back-up
alarms, and seat belts.

2) Personnel shall be cognizant of the boom swing area
and stay clear of its path. The area should be marked
and/or roped off if possible.

3) Personnel shall remain outside of backfilling area.

4) A warning device or signal person shall be provided
where there is danger to persons from moving
equipment, swinging loads, buckets, booms etc.

5) All heavy equipment shall be inspected and
documented daily prior to use.

6) Operators shall be qualified to operate heavy
equipment.



5.6 PHASE PLAN

Job/Phase/Task

Backfill of
Excavation
(continued)

Hazards to be Controlled

Excavation hazards

Action to be Taken to Overcome Hazards

7) Operators shall observe equipment capacities,
including speed, lifting, range, etc.

8) Utilize appropriate PPE (including seatbelt, if
required, while operating heavy machinery.)
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Job/Phase/Task

Soil Load-Out
Activities

Hazards to be Controlled

Truck traffic

Action to be Taken to Overcome Hazards

1) Truck routes shall be designated.

2) Personnel shall stay clear of traffic.

3) Personnel shall be on guard when working in this area.

4) The use of spotters shall be provided in this area.

5) No vehicle will be loaded so as to obscure the driver's
view ahead or to either side or to interfere with the
safe operation of such a vehicle.

6) The load on every vehicle shall be distributed evenly,
checked, and tied down or secured.

7) Trucks will obsesrve the designated speed limit(s) and
will operate the vehicle in a non-wreckless fashion.

Hazards from atmosphere
and physical contact

1) PPE shall be required.

2) Ambient air monitoring for lead and other metals and
visual monitoring for battery casings shall be used to
verify selection of PPE.

3) Dust control shall be maintained.



5.8 PHASE SAFETY PLAN

JQB/PHASE/TASK

Restoration of
Disturbed Areas
(Asphalting and
Sodding)

HAZARDS TO BE CONTROLLED

Slips, trips, and falls

ACTION TO BE TAKEN TO OVERCOME HAZARDS

1) Work areas shall continue to be visually inspected and
slip, trip, and fall hazards shall be marked, barricaded
or eliminated as is feasible.

2) Areas shall be kept neat and in an orderly state.

3) Proper illumination shall be maintained in work areas.

Strains from moving
equipment

1) Personnel shall be directed to use proper lifting
techniques such as keeping back straight, lifting
with legs, limiting twisting back, getting help in
moving bulky/heavy loads, and using mechanical
equipment to move materials and equipment

2) Hand truck use shall be encouraged.

Noise Protection 1) Proper hearing protection will be provided.



5.8 PHASE SAFETY PLAN

JOB/PHASE/TASK

Restoration of
Disturbed Areas
(Asphalting and
Sodding continued)

HAZARDS TO BE CONTROLLED ACTION TO BE TAKEN TO OVERCOME HAZARDS

Electrocution 1) Electricians shall inspect work area to identify
electrical circuits.

2) Only qualified electricians shall be allowed to hook-up
electrical circuits.

3) All extension cords shall be inspected daily for
structural integrity, ground continuity, and damaged
areas.

4) Prevent contact of electrical extension cords with
standing water.

5) Utilize a ground fault circuit interrupter (GFCI) on all
extension circuits.

Heavy equipment 1) Heavy equipment shall be equipped with ROPS and
back-up alarms.

2) Personnel shall be "on-guard" when working in the
vicinity of heavy equipment.
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Job/Phase/Task

Decontamination and
Demobilization

Hazards to be Controlled

Potential atmospheric
and contact hazards from
chemical agents

Action to be Taken to Overcome Hazards.

1) All equipment will be decontaminated prior to being
removed from the area.

2) PPE shall be used as required.

3) All general chemical hazards in the area and
decontamination solution must be stored in the
appropriate containers in the designated areas.

4) Ambient air monitoring for lead and other chemicals
used on-location and visual monitoring shall be used
to verify selection of PPE.

High pressure washer hazards 1) Standard operating procedures for high pressure
washer safety must be followed (see Appendix E.)

Strains from use of tools
such as shovels and scrapers

1) Personnel shall maintain a rational pace when using
tools and given an adequate rest period.

2) Tools shall be appropriate for the task and
maintained in good condition.
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Job/Phase/Task

Decontamination and
Demobilization
(continued)

Hazards to be Controlled

Strains from manually moving
materials and equipment

Action to be Taken to Overcome Hazards

1) Personnel shall be directed to use proper lifting
techniques such as keeping back straight, lifting
with legs, limiting twisting, getting help in moving
bulky/heavy loads, and using mechanical equipment to
move material and equipment.

2) Hand truck use shall be encouraged.

3) Personnel shall work at a rational pace.

Slips, trips, and falls 1) Work area shall continue to be visually inspected and
slip, trip, and fall hazards shall be marked, barricaded,
or eliminated as is feasible.

2) Work area shall be kept neat and in an orderly state.

3) Proper illuminadon shall be maintained in work areas.

Electrocution 1) Only qualified electricians shall be allowed to
disconnect electrical circuits.

2) All extension cords shall continue to be inspected
daily for structural integrity, ground continuity, and
damaged areas.



5.9 PHASE SAFETY PLAN

Job/Phase/Task Hazards to be Controlled Action to be Taken to Overcome Hazards

Decontamination and Electrocution 3) Ground fault circuits shall be used on all 110-120-v
Demobilization circuits.
(continued)

4) The safety actions specified in Section 5.1 also apply.
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6.0 PERSONAL PROTECTIVE EQUIPMENT

Work on-location will be accomplished primarily using two levels of protection,
USEPA Levels D and C. The following supplemental protective clothing/equipment
should be utilized as necessary to help control for cold stress on-location:

o Cotton work gloves
o Insulated coveralls
o Hard hat liners
o Tyvek coveralls with hood

The following text summarized the levels of protection in detail.

6.1 LEVEL D - NO RESPIRATORY PROTECTION

Work in the support zone may be done in Level D PPE depending on results of
initial and ongoing air monitoring.

Level D equipment consists at a minimum, of:

o Eye protection (safety glasses with sides shields or goggles)
o Hard hats
o Safety shoes or boots (Steel toe/shank)

6.2 LEVEL C - FULL-FACE AIR PURIFYING RESPIRATORS

Some work in the exclusion zone, and where there is the potential for exposure to
airborne contaminants, (especially during debris removal and excavation work) will
require the use of Level C PPE. Level C equipment consists of:

o MSA "Ultra-twin11 full-face respirator with GMC-H cartridges (provides
protection against organic vapors, chlorine, hydrogen chloride, sulfur dioxide,
dusts, fumes, mists, radon daughters, asbestos-containing dusts and mists,
pesticides, and radionuclides.) Survivair 4200 equipped with 1093 cartridge
and American Optical full-face "Commander" or "Seven Star" equipped with
R53HE cartridges are acceptable equivalents.

o Hard hat (face shield for high-pressure washing)

o Cotton coveralls (inner, hot work)

o Regular Tyvek coveralls with hood (dry materials work)
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o Saranex-coated Tyvek coveralls with hood (wet material work)

o Leather, steel-toed and shank work shoes/boots

o Vinyl or latex booties over leather work shoes/boots

o PVC Robar or Neoprene Tingley outerboots over vinyl latex booties (for
operations workers)

o Vinyl or latex inner gloves

o Cotton gloves (inner, as desired)

o PVC or Nitrile gloves (outer)

o Rain suits (required for high-pressure washing)

o Hearing protection (if necessary)

All joints between protective garments will be sealed with vinyl duct tape.

6.3 TASK-SPECIFIC PROTECTION LEVEL

Based on the evaluation of potential hazards, the following levels of PPE have
been designated for the applicable work areas or tasks:

TASK . .. " " : •• -?;..: ; . '
Mobilization
Installation of perimeter fence

Bag and stockpile non-hazardous material

Soil sampling

Excavation of contaminated soil
Load-out of contaminated soil
Backfill of excavation
Restoration of disturbed areas
Decontamination and demobilization

INITIAL LEVEL OF PROTECTION
Level D
Level D

Level C or D

Level D

Level C
Level C
Level D
Level D
Level C or D
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NOTE: Levels of protection may be upgraded or downgraded depending on air monitor-
ing results and actual field conditions. All changes in the protection level must be
approved by the Regional Manager of Health and Safety and the USAGE on-location
representative.

Revision 2
2-11-93



7-1

7.0 DECONTAMINATION PROCEDURES

Decontamination is accomplished to ensure the materials that personnel and
equipment may have contacted in the exclusion zone are removed in the contamination
reduction zone before passing into the support zone.

Decontamination areas will be located in the contamination reduction zone, which
will vary from each location as determinations of exclusion zones are made. The
decontamination area(s) will begin at the perimeter of the exclusion zone and end at the
entrance to the support zone.

7.1 PERSONNEL DECONTAMINATION PROCEDURES-LEVEL C

o Deposit any equipment used on-location in a segregated area
prior to entering the contamination reduction zone. This
segregation reduces the possibility of cross contamination.

o At the perimeter of the exclusion zone, rain gear or splash
protection (if worn) should be damp-wiped or wet sprayed to
remove any adhered particles. The effort will eliminate any
exposure to support personnel and workers themselves during the
PPE removal process (doffing).

o Robar/Tingley boots are to be scrubbed with a detergent-water
solution. The boots will then be removed and placed on a rack
for drying.

o Hard hats are to be removed and hung up. On a daily basis,
these are to be scrubbed with a detergent-water solution.

o Outer gloves are to be cleaned and removed, and depending on
condition, may be disposed in the solid wastestream (if damaged
or uncleanable).

o Splash gear is to be removed, cleaned, and hung up to dry (if worn).

o Tyvek suits are to be removed and disposed of in the solid
wastestream.

o Respirators are to be removed and prepared for reuse or decontaminated.

o Vinyl booties are to be removed and disposed of in the solid
wastestream.
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o Sample gloves are to be removed and disposed of in the solid
wastestream.

o Each person is to-wash his or her hands, arms, neck, and face.

7.2 SUSPECTED CONTAMINATION

Any employee suspected of experiencing skin contact with contaminated materials
is to remove all clothing, shower, and don clean clothes. Following this, he/she must
report to the site supervisor and/or HSO.

73 PERSONAL HYGIENE

Before eating, smoking, or drinking, personnel must wash hands, arms, neck, and
face. Personnel may be required to shower before leaving the project area at the end of
each day's activity. Personnel not required to shower on-location should do so
immediately upon arrival to the motel at the end of the work shift.

7.4 EQUIPMENT DECONTAMINATION

Any equipment, vehicles, or tools that have entered an exclusion zone must be
cleaned prior to removal. Some equipment decontamination may require pressurized
water or steam cleaning. All water and material must be collected and placed in the
designated waste disposal area. All diaphragm pumps, if used, are to be disassembled
and cleaned thoroughly. These pump components may be sent to Findlay, Ohio,
disassembled after having been cleaned; however, they should be collected for shipping
as one parcel.

Following this cleaning, all items are to be inspected and approved by the site
supervisor prior to removal from the area.

7.5 OTHER DECONTAMINATION PROCEDURES

7.5.1 General

All liquids and disposable clothing are to be treated as contaminated waste and
disposed of properly. Personnel handling contaminated waste must wear Level C
protection. Equipment must be cleaned prior to demobilization. Washwaters and
residues must be collected for treatment and/or proper disposal.

152 Pumps (If Required^

o Don appropriate PPE

o Drain pump
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o Pump decontamination solution through pump (surfactant/water
solution)

o Wash outside of pump

o Disassemble pump and wipe down internal surfaces

o Soak all pump components (including hardware) in
decontamination solution

o Rinse and dry

o Securely package pump and/or parts for shipment to OHM in
Findlay, Ohio

o Contact resource manager to report equipment status and for
dispatch

7.5.3 Cleaning 2-Inch and 3-Inch Submersible Pumps

o If pump is operational:

- Don appropriate PPE
- Recirculate a sufficient quantity of cleaning solution through pump
- Recirculate rinsewater through pump
- Wash down outside of pump and wipe off electrical cord
- Tag for status

o If pump is not operational:

- Don appropriate PPE
- Remove four bolts from bottom of pump and remove casing
- Wipe down inner surfaces and clean impeller
- Pour cleaning solution down through top; discharge OPW fitting
- Reassemble impeller and bottom casing
- Wash down outside of pump and wipe off electrical cord
- Tag for status

7.5.4 Vehicles and Heavy Equipment (Yellow Iron)

o Scrape or brush off gross residues

o Pressure wash outside of equipment paying particular attention to
tires and tracks
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o Vacuum (HEPA) and wipe down interior

o Clean windows with "Windex" and paper towels

o Remove belly pan (Yellow Iron)

o Dispose of residues and clean surfaces (Yellow Iron)

o Return assembled if possible; if not, then return unassembled to
Findlay, Ohio (Yellow Iron)

o Contact resource manager to report equipment status and for
dispatch

7.6 SAMPLING EQUIPMENT

All sampling equipment utilized should be disposable, stainless steel, or Teflon.
All non-disposable sampling equipment used in obtaining samples should be cleaned or
decontaminated by the following procedures:

o Scrape off soils with putty knife

o Wash with Alconox solution to remove all large panicles

o Rinse with tap water

o Rinse with 1:1 isopropanol

o Rinse with double de-ionized water rinse

o Air dry

7.6.1 Sample Containers

Sample containers will be pre-cleaned to USEPA cleaning protocols as follows:

Protocol A

o Wash bottles, caps, and liners in laboratory grade, non-phosphate
detergent

o Rinse three times with distilled water

o Rinse with 1:1 nitric acid (eye protection must be used and
eyewash must be available nearby)

Revision 2
2-11-93



7-5

o Rinse three times with ASTM, Type 1, organic-free water

o Oven-dry for 1 hour

o Rinse with hexane (limit ignition sources, have fire extinguisher
nearby, and provide ventilation)

o Oven-dry for 1 hour

Protocol B

o Wash vials, septa, and caps in laboratory grade, non-phosphate
detergent

o Rinse three times in distilled water

o Rinse three times with ASTM, Type 1, organic free water

o Oven dry for 1 hour

Protocol C

o Wash bottles, caps, and liners in laboratory grade, non-phosphate
detergent

o Rinse three times with distilled water

o Rinse with 1:1 nitric acid (eye protection must be used and
eyewash must be available nearby).

o Rinse three times with ASTM Type 1 organic-free water

o Air dry

7.7 DECONTAMINATION WASTES GENERATED

All liquid wastes generated during decontamination procedures (i.e., aqueous and
nonflammable organic solvent rinses) must be collected and temporarily stored at the
soil staging areas. Personnel must recognize the need for generation of these
wastestreams to be kept at a minimum throughout the project. Solid wastes shall be
drummed or incorporated into other solid wastestreams for proper disposal.
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7.7.1 Collection Procedures for Decontamination Wastes

All solid wastes must be collected in garbage bags and placed in 55-gallon drums
(or other container as specified by disposal firm) for eventual disposal.

The liquid wastes must be collected in drums and temporarily staged in the soil
staging areas. For personnel decontamination, the rinsate is to be contained in the boot
and glove wash/rinse stations and then collected in drums for addition (to be staged)
into the soil staging areas. For equipment decontamination, the rinsate is to be collected
at the decontamination pad sumps and collected in drums for temporary staging in the
soil staging areas. Treatment and disposal for these materials must be performed in a
manner suitable with the compliance of RCRA 90 day disposal period.

7.8 EMERGENCY DECONTAMINATION

In addition to routine decontamination procedures, emergency decontamination
procedures must be established. In an emergency, the primary concern is to prevent the
loss of life or severe injury to location personnel. If immediate medical treatment is
required to save a life, decontamination should be delayed until the victim is stabilized.
If decontamination can be performed without interfering with essential life-saving
techniques or first aid, or if a worker has been exposed to corrosive material,
decontamination must be performed immediately. If an emergency due to a heat-related
illness develops, protective clothing should be removed from the victim as soon as
possible to reduce the heat stress. During an emergency, provisions must also be made
for protecting rescue, first aid, or medical personnel from hazardous materials and for
disposing of contaminated clothing and equipment.

o If decontamination can be done:

- Wash, rinse, and/or cut off protective clothing and
equipment.

o If decontamination cannot be done:

- Wrap the victim in blankets or plastic to reduce
contamination of other personnel.

- Alert emergency and off-location medical personnel to
potential contamination; instruct them about specific
decontamination procedures if necessary.

- Send along site personnel familiar with the incident.
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7.8.1 Emergency Decontamination Equipment

The following equipment shall be readily available for emergency
decontamination:

o Tyvek coveralls
o Nitrile gloves
o Soap and water
o Visqueen
o Towels
o Eyewash station
o Spare coveralls
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8.0 RESPIRATORY PROTECTION

Respiratory protection is required to protect personnel from inhalation hazards
during certain project operations.

8.1 AIR-PURIFYING RESPIRATORS

Air-purifying respirators for this project will be MSA "Ultra-twin" full-face
equipped with GMC-H cartridges.' The GMC-H cartridge provides protection against
organic vapors, chlorine, hydrogen chloride, sulfur dioxide, dusts, fumes, mists, radon
daughters, asbestos-containing dust and mists, and radionuclides.

'Survivair 4200 equipped with 1093 cartridge and American Optical full-
face "Commander" or "Seven Star" equipped with R53HE cartridges are
acceptable equivalents. Survivair 1091, American Optical R51HE, and
MSAGMA-H are also acceptable equivalents; however, these cartridges do
not carry a NIOSH approval for acid gases and pesticides.

8.2 CARTRIDGE CHANGES

All cartridges are to be changed at a minimum of once daily; however, dusty or
wet conditions may necessitate more frequent changes. Personnel are to change
cartridges if breakthrough odors are detected or if resistance to breathing is substantially
increased.

8.3 INSPECTION AND CLEANING

Respirators are to be checked weekly by the site supervisor or HSO and before
each use by the wearer. All respirators and associated equipment must be decontami-
nated and hygienically cleaned daily. Respirators must be stored in sealed bags or
lockers at the conclusion of each day's activity.

8.4 FACIAL HAIR

No worker who has facial hair that interferes with the respirator's sealing surface
will be permitted to wear a respirator or work in the exclusion zone.

8.5 FIT TESTING

All workers have been fit tested with either isoamyl acetate or irritant smoke.
Each time a worker dons a respirator, it is that worker's responsibility to perform a
negative and positive pressure fit test.
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8.6 CORRECTIVE LENSES

Normal eyeglasses may not be worn under full-face respirators because the temple
bars interfere with the respirator's sealing surfaces. For workers requiring corrective
lenses, special spectacles designed for use with respirators will be provided. Contact
lenses shall not be worn with any type of respirator.
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9.0 ENVIRONMENTAL MONITORING

The purpose of air monitoring at this project is to measure and/or quantitate
emissions/exposures both within the work areas and at the perimeter of the area.
Specifically, the intent of air monitoring during this project is to:

o Ensure the safety of on-location personnel

- Personnel who are most likely to be exposed to lead will be
monitored to ensure compliance with 29 CFR 1910.1025.
(For example, two workers in the area and the backhoe
operator.)

o Ensure the safety of people who are not on-location; but who are
in the downwind vicinity of the area.

- Samples are to be taken at the perimeter of each excavation
area

- All visible emissions of dust must be suppressed.

The following monitoring plan applies to each individual excavation location involved in
this project. Separate air monitoring must be conducted and the results are to be
evaluated for each individual location.

The analyte of concern at this project is lead; however, generic dust
concentrations shall also be monitored. If dust concentrations in the ambient air cannot
be effectively suppressed, the dust control procedures shall be re-evaluated until visible
dusts are adequately suppressed.

Unless already wet, excavation areas must be pre-wetted to prevent visible dust
emissions. If visible dust emissions can be seen emanating from the excavation
location(s), the emissions control procedures shall consist of suppression by spraying a
water mist into the air until dust has settled and cannot be seen visually.

9.1 AIR MONITORING METHODOLOGIES

Both time integrated sampling and real-time monitoring shall be used to
characterize the ambient air at the project locations.
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9.1.1 Time Integrated Sample Collection

The air sampling method (NIOSH Method 7082) for lead shall be used and
requires the use of personal air sampling pumps fitted with 37 mm MCE filter cassettes.
The result of this sampling is averaged over time for comparison with the OSHA-PEL.

92 EQUIPMENT REQUIREMENTS

The following sections identify the equipment that is necessary for air monitoring
at and during this project.

9.2.1 Personal Air Sampling Pumps

These instruments are precision air pumps that can be set at a desired flow rate
to capture air samples on an attached collection device. When used to collect air
samples over a long period of time, large volumes of air can be obtained to detect
various chemicals at lower concentrations than real-time instrumentation. Air sampling
pumps are also useful for time-integrated sampling and expression of results as TWA.
The analytical results are often more analyte specific than with real-time monitoring.
These pumps are to be used for quantitating the concentrations of lead in the ambient
air to monitor personnel exposures and fugitive emissions.

Perimeter pumps are to be installed above ground level to prevent contamination
due to foot traffic and normal wind-soil movement. Personal samples are to be collected
in the breathing zone of personnel.

9.2.2 Real Time Aerosol Monitoring (Mini-Ram')

This instrument measures the amount of generic aerosols (dusts, mist, fumes,
particulates, etc.), in the ambient atmosphere and displays a concentration in mg/m3.
This instrument can supplement visual observations to determine if dust control is
needed or is effective.

9.2.3 Calibration Equipment

Each instrument/device must be calibrated or performance tested prior to and
after use. For the real-time instrumentation, the manufacturer's recommended equip-
ment and instructions shall be used. For flow calibration of the personal air sampling
pumps, a primary standard such as bubble meter or Mini-Buck calibrator is to be used.
A copy of the manufacturer's instrument instructions for use and calibration should be
available on-location.
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93 DURATION OF ENTIRE AIR MONITORING PROGRAM

As discussed previously, due to the changing conditions of the area as removal
continues, the air monitoring program will be re-evaluated at least weekly. In general,
the location air monitoring program must be in effect before groundbreaking and until
the excavation of contaminated soil is finished at each location.

9.4 POSTING OF AIR MONITORING RESULTS

All personal air monitoring results will be posted in the break area and the on-
location office trailer. Analytical results for lead generally require 2-3 days to obtain.
Because of the stringent dust control efforts, faster turnaround times should not be
necessary. If analytical results are needed more expeditiously in response to increased
dust levels, arrangements are to be made with the lab.

9.5 FUGITIVE DUST EMISSIONS

In order to maintain environmental air quality, excavation areas will be pre-
wetted to prevent visible emissions of fugitive dust. If visible emissions are observed in
the work area, work will shall cease until dust is suppressed.

9.6 X-RAY FLUORESCENT MONITORING

The XRF method will be utilized throughout site operations at this project,
(excavation areas, etc.) to determine the presence of lead in the soil/ash.

This method uses X-radiation to excite the sample atoms and then determines the
identity and quantity of material(s) present. The following health and safety precautions
shall be followed during all XRF sampling:

o Become familiar with the instrument before use.

o Do not initiate sample analysis unless probe is connected and sample is in
place.

o Do not remove or adjust samples while the instrument is conducting analysis.

o Avoid contact with the top of the probe.

o Never aim the probe at any person, including the user himself/herself.

o Perform necessary repairs immediately when feasible. Serious repairs should
be performed by the instrument's manufacturer or other qualified source.
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9.7 AIR MONITORING ACTION TffiVf J.S

Table 9.1 describes the air monitoring action levels:

Monitoring Device
or Analyte

Action Level Action

Visual Visible emissions
emanating from the
excavation perimeter

Stop work; suppress dust
emissions; proceed with
caution.

Mini-Ram 1Eagle Park Acres
AL= .365 mg/m3

"Cleveland Avenue
AL= .5 mg/m3

"Colgate
AL= .5 mg/m3

"Delmar
AL= .5 mg/m3

'Sand Road
AL » .5 mg/m3

Initiate dust control.
Adjust operations (wet the
soil) to minimize dust
generation.

Stop work; increase dust
control measures and
ensure respiratory
protection is adequate.

'Action level is based on 50 percent of the PEL for lead concentration and samples
taken on-location. The sample results are presented in Appendix K.
"Action level is based on 10 percent of the respirable fraction of particulates (dust) not
otherwise regulated.
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9.8 AIR MONITORING FREQUENCY

Table 92 documents the monitoring instruments which will be used on-location at
the specified intervals.

INSTRUMENT

Time Integrated Sampling
(personal sampling pumps)

MINI-RAM

FREQUENCY OF USE

Samples shall be taken daily during
excavation activities using employee worn
air pumps with MCE filter cassettes.
Samples are to be collected at each
location in sufficient numbers to
determine if the employees who are most
likely to be exposed to chemicals above
exposure limits are sufficiently protected.
One employee from each job category
should be sampled at each location and
at least two employees should be
sampled daily. Activities in which
contaminated soil is not disturbed, do not
require personnel monitoring. Four high
volume samples should be collected daily
or more often, as necessary, during
excavation at each location: one in each
direction (north, south, east, west) at the
perimeter of each excavation location.
Perimeter sampling will begin before
breaking ground and will continue until
all excavation at each location is
completed. High volume monitoring is
not required during backfill of material
determined to be uncontaminated
Monitor perimeter of excavation location
intermittently during optimum working
hours.
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9.9 FIELD CALIBRATION OF AIR SAMPLING PUMPS

Air sampling pumps shall be calibrated with a primary flow measuring device
prior to and after sample collection.
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10.0 GENERAL SAFETY

This section outlines general safety topics not addressed elsewhere in this plan.

10.1 SAFETY INSPECTION CHECK-OFF SHEET

The site supervisor, assisted by the HSO is to make a weekly inspection of each
location using OHM's Safety Inspection Project Site Form (see Appendix J). The site
supervisor must then ensure that all unsafe conditions found during this inspection are
corrected.

10.2 SAFETY RE-EVALUATION

As conditions change, the site supervisor may institute more or less stringent
procedures than those outlined in this plan. Any reduction of safety will be implemented
only after consultation with the Regional Health and Safety Manager and approval by
the USAGE on-location representative.

10.3 PARKING

Parking will be permitted only in designated areas as specified by the USAGE on-
location representative.

10.4 ACCIDENT INVESTIGATION

All accidents or incidents will be investigated as appropriate in accordance to
OHM established procedures (see Appendix I).

10.5 ILLUMINATION

Areas accessible to employees shall be adequately lighted to intensities as
specified in 29 CFR 1910.120(m) Table H-120.1 while any work is in progress.

10.6 SANITATION

Sanitation requirements pertaining to potable water, nonpotable water, toilet
facilities, food handling, temporary sleeping quarters, washing facilities, and shower/
change rooms, as specified in 29 CFR 1910.120(n) must be adequately addressed.
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10.7 SAFETY AND HEALTH POSTER

Federal OSHA requires that Health and Safety Poster #2203 be displayed at all
times. This poster is to be located in the project office trailer, where employees can are
given opportunity to review it.

10.8 SAFETY EQUIPMENT

The safety equipment for this project is to be located in the decontamination
trailer in the contamination reduction zone. Some safety equipment will need to be
stationed in other areas for easier access. These determinations are to be made once
personnel is on-location. See Appendix L for a list of safety equipment available for this
project.

10.9 COMPLIANCE WITH 29 CFR 1910.120

The OSHA regulations, "Hazardous Waste Operations and Emergency Response,"
must be fully complied with. All location personnel are encouraged to read this
regulation. Deficiencies in compliance with the contents of this regulation should be
brought to the attention of the site supervisor, HSO, or the OHM Midwest Region
Health and Safety Manager. All deficiencies must be addressed immediately.
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11.0 TRAINING PROGRAM

Training is required by-federal law to be given to all personnel that work at this
project location. Training is also fundamental for personnel to become proficient in
techniques that enhance personal safety, work productivity, and project quality.

11.1 OHM EMPLOYEES

All OHM employees are to have received a 40-hour training session or will have
been qualified by experience as required by 29 CFR 1910.120(e), "Hazardous Waste
Operations and Emergency Response" and SARA Regulations prior to performing any
work at this project site. Site supervisors receive an additional 8 hours of training and
all personnel are to attend an 8-hour annual refresher training course.

11.2 EMPLOYEE TRAINING

Employee Training covers:

o Review of 29 CFR 1910.120

o Hazard communication program

o Physical, chemical, toxic properties of hazardous materials

o Decontamination procedures

o PPE--donning, hazards, risks

o Respiratory protection

o Hearing conservation

o Hazardous substance spill response

o Confined space entry

o Excavation safety

o UST procedures

o Waste generation, storage, treatment, and disposal

o OSHA compliance/compliance with regulations
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o Emergency event planning

o Shock sensitive and explosive materials

o Heat stress, cold stress

o Medical surveillance

o Heavy equipment/hand tool safety

11.3 JOB LOCATION TRAINING

Before commencing this project, a training session will be held to cover project-
related topics. For this particular project topics would include, bur are not limited to the
following:

o History of the location(s)

o Names of personnel and alternates responsible for safety and
health

o Chemicals used or found on-location and their hazards (signs and
symptoms of exposure)

o Physical hazards involved with the location operations

o Location control

o Work zones-locations of exclusion, contamination reduction, and
support zones

o Heavy vehicles

o Passenger vehicle safety

o Levels of protection-C or D

o Decontamination procedures

o High-pressure washer safety procedures

o Excavation safety

o Using hand tools
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o Emergency procedures, signals, and equipment

o Electrical and lighting safety

o Medical surveillance requirements

o Work area rules

11.4 DAILY SAFETY MEETINGS

A safety meeting is to be held daily before work commences. The scope of work
for the day, hazards of the work, hazards of the materials, use of respirators, decon-
tamination, and hazardous areas of the project will be discussed. Periodically, general
subjects such as electrical safety, defensive driving, and heat/cold stress should be
discussed.

11.5 RECORDS

All training sessions, topics, attendance, training officer, and date of training is to
be recorded in a safety training logbook. This logbook shall remain at the work location
until completion of the project.

11.6 PRE-PHASE TRAINING

Before a new phase of work is begun in an area with which the crews are not
familiar, a training session is to be held covering the chemical and physical hazards
related to this particular phase/area.
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12.0 MEDICAL SURVEILLANCE

The OHM Medical Surveillance Program is established to ensure that the health
of employees is not compromised by potential exposure to chemical or physical agents
found at work locations.

12.1 GENERAL

All OHM field personnel and/or subcontractors working on an OHM project
must participate in a stringent medical monitoring program as directed in 29 CFR
1910.120(f). The physical, repeated annually, qualifies personnel to work around
potentially hazardous substances and safely wear respiratory protection. This physical
examination consists of the following:

o Occupational and medical history
o Physical examination
o Visual test
o Audiometric test
o Urinalysis
o Blood test
o Chest x-ray
o Pulmonary functions test
o EKG or EKG stress test (as required)
o Written report

12.2 PROJECT-SPECIFIC MEDICAL SURVEILLANCE

As required by 29 CFR 1910.1025, blood lead levels must be determined and
monitored for personnel working in the affected area prior to the start of work. Blood
lead levels should also be determined for affected personnel at the conclusion of the
project.

If signs or symptoms of lead exposure develop in any employee, the HSO or site
supervisor should be immediately notified. The employee should then be taken directly
to a medical center for a complete physical examination and receive treatment for the
potential exposure.

Also, if an employee is exposed during an emergency incident to hazardous sub-
stances at concentrations above the permissible exposure limits without the necessary
protective equipment, he/she must have a medical examination following the incident.
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Air monitoring samples will be collected in sufficient numbers to determine if the
employees who are most likely to be exposed to chemicals above exposure limits are suf-
ficiently protected.

123 ANNUAL MEDICAL EXAMINATION

Annual examinations include an updated medical history, including any occupa-
tional exposure from the previous year, and a detailed physical examination featuring the
same components as the pre-employment examination. The physician pays particular
attention when comparing the biochemical parameters to help ensure no recognized
symptoms of toxic exposure have developed during the past year. The physician com-
pletes and signs the medical certification/rejection section. A written report of the
occupational and medical history, physical examination, and all laboratory work is
required.

12.4 EXIT MEDICAL EXAMINATION

An exit medical examination is required for termination of employment or
reassignment to an area where the employee would not be covered if the employee has
not had an examination within the last 3 months. A written report of the occupational
and medical history, physical examination, and all laboratory work is required.

12.5 SUBCONTRACTORS

If a subcontractor is hired in any phase of the project, the company is also
required to abide by 29 CFR 1910.120(f) Medical Surveillance Program and OHM
policy. Employees of the subcontractor must have a pre-employment physical examina-
tion or an examination within the last 12 months to be eligible to work on site.

12.6 ACCESS TO MEDICAL RECORDS

Employees have the right to review personal medical records collected as a result
of this surveillance program. A copy of these records will be provided within 15 days of
request. Please direct requests to Mark Harber, R.N., located in the Corporate Health
and Safety Department (Findlay, Ohio).
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13.0 EMERGENCY PROCEDURES

Written standard operating procedures are developed for emergency events.
These procedures detail appropriate actions for fire, medical, and personnel exposure
events. The following subsections detail specific emergency guidelines and information
for this project. OHM will provide its own emergency response when feasible.
Emergencies that exceed the capabilities of OHM personnel and equipment will require
additional support form agencies designated below.

13.1 EMERGENCY TELEPHONE NUMBERS

The following emergency telephone numbers shall be prominently posted near
each telephone:

o Ambulance Service/Paramedics

o Police

o Fire

o Hospital
St. Elizabeth Medical Center

o Chemical-Oil Spills Cleanup
(National Response Center)

o Chemtrec

o Center for Disease Control

o Poison Control Center

o IEMA

o Illinois EPA Emergency Response

o Illinois EPA Project Manager

o Company Physician

o Illinois EPA

618-877-4747

911

911

618-798-3000

800-424-8802
202-462-2657

800-424-9300

404-488-4100 (24 hr)

800-252-2022

217-524-6887

800-782-7860

Brian Culnan
217-782-2829

419-424-0380

217-782-3637
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132 EMERGENCY MAP

A map showing the route to the hospital will be posted near the telephone at
each locatioa The written description of the route including actual distances and travel
time will be determined upon mobilization to the location(s).

133 EMERGENCY EQUIPMENT

In each operative decontamination area, an emergency equipment station will be
set up and will consist of an eyewash station, a first-aid kit (which meets the require-
ments of 29 CFR 1926.50), emergency alarm (signal), fire blanket, and two 20-pound
ABC fire extinguishers. The eyewash units will be located near the source of potential
hazard. Each station will be prominently marked.

13.4 EMERGENCY SIGNALS/EMERGENCY ALARMS

The emergency signal consists of intermittent 5 second blasts (medical) or a
continuous 30-second blast (fire) on a hand-held air horn. Horns will be located at the
outer perimeter of the contamination reduction zone. In the event of an emergency and
the horn sounds, operations will be shut down and all personnel will assemble in the con-
tamination reduction zone, be accounted for, and given directions on how to proceed by
the site supervisor or, hi his absence, by the HSO. If an obvious catastrophic emergency
warrants rapid egress from all areas, personnel shall exit the areas and assemble in a
designated zone upwind of the emergency. This system is a requirement of OHM policy
for all locations and it should be reviewed at least weekly in a daily safety meeting.

13.5 EMERGENCY RESPONSE CONTINGENCY PLAN

When either intermittent 5 second blasts (medical) or a continuous 30-second
blast (fire) is sounded, all personnel should evacuate the exclusion zone and proceed to
the CRZ quickly. These blasts can be carried out on a hand-held air horn located at the
outer perimeter of the CRZ.

13.5.1 Emergency Routes

In an emergency, all personnel will exit through CRZ corridor and assemble in
CRZ, upwind, if possible, from the exclusion zone. In an obvious catastrophic emer-
gency, personnel should exit the exclusion zone at nearest exit and assemble in an area
designated by the site supervisor upwind of the emergency.

13.6 "BUDDY1 SYSTEM

All work in the exclusion zone that involves handling hazardous materials or is
otherwise hazardous is to be done using the "buddy" system. Prior to entering the exclu-
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sion zone, buddies are to be assigned. Buddies are responsible for ensuring the safety of
their respective buddies and should be aware of the potential for exposure to materials
found on-location and general hazards of the workplace. Buddies shall remain within
visual sight of each other at all times.

13.7 EMERGENCY COORDINATOR

The designated emergency coordinator will be the site supervisor. In his/her
absence the duties would be assumed by the HSO. If the HSO is not present, then the
duty falls to the general foreman.

The duties of the emergency coordinator are as follows:

o Initially alert emergency service agencies such as fire and police
departments and ambulance services that location operations are
occurring, nature of project, location orientation, descriptions of
PPE, and possible location events that may require their
intervention. These agencies should be contacted once OHM
personnel arrive on-location.

o Review emergency procedures with all site personnel. This will
include the initial site orientation and a review once weekly
during site-safety meetings.

o Ensure that emergency contingency plans remain up to date. As
site conditions change, these plans may need to be altered. As
the contingency plans change, updates to emergency service
agencies may be required.

o Establish predetermined evacuation areas (upwind as necessary).

o Coordinate emergency response procedures as required.

o Ensure that practice runs are conducted along emergency routes
periodically.

13.8 MEDICAL EMERGENCY AND PERSONAL INJURY

In any life-threatening situation, the safety of the individual takes precedence over
all procedures designed for protection against chemical contamination on-location.
When the site supervisor is unavailable, the HSO shall assume the emergency
coordinator role. On-location OHM personnel certified in first aid/CPR will be
identified at the project location prior to commencement of on-location work.
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13.8.1 Worker Procedure

The first worker who notices that a medical emergency or personal injury has
occurred shall immediately make a subjective decision as to whether the emergency is
life-threatening and/or otherwise serious.

13.8.2 Life-Threatening and/of Otherwise Serious Incident

If an apparent life-threatening and/or otherwise serious incident has occurred, the
first person who identifies the situation shall sound the alarm to summon the site super-
visor to the contamination reduction zone (intermittent 5-second blasts repeated until the
site supervisor arrives). The site supervisor shall be apprised of the situation and told
where the victim(s) is/are located. As the site supervisor proceeds to the accident scene,
the HSO shall be summoned and communication channels shall be opened and kept on
standby until the HSO has:

o Surveyed the scene
o Performed a primary survey of the victim

The site supervisor shall then determine if the Emergency Medical Services
(EMS) should be summoned, what information must be relayed, and provide emergency
action principles consistent with the injury. The site supervisor shall appoint a staff
person or persons who will meet the EMS and have them quickly taken to the victim. If
necessary, decontamination of the individual shall be performed at the direction of the
site supervisor.

13.83 Nonlife-Threatening Incident

Should it be determined that no threat to life is present, the worker shall assist
the injured person to the contamination reduction zone and contact the site supervisor or
HSO.

13.8.4 Other Procedures

The area surrounding any serious accident is not to be disturbed until any changes
to the location have been cleared by the site supervisor. The site supervisor shall
immediately investigate the causes of all OSHA recordable accidents. Lost time injuries
shall immediately be reported to the vice president of the Midwest Region.

13.9 FIRE EMERGENCY

Because of the possible presence of flammable materials on-location, fire is an
ever-present hazard. OHM personnel are not trained, professional firefighters. If there
is any doubt that a fire can be quickly contained and extinguished, personnel are to
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sound the fire alarm and vacate the structure or area. The following procedures will be
used in the event of a fire.

13.9.1 Sound the Alarm

Anyone who sees a fire shall sound the alarm. The alarm is a 30-second blast on
an air horn.

13.92 "Buddy" for Each Worker

Work crews shall be comprised of pairs of workers. Workers shall leave the work
location with their respective "buddies" immediately after hearing the fire alarm.

13.93 Contained and Extinguished Fire

In the event of a small fire that the worker extinguishes, the on-scene foreman is
to be summoned and the site supervisor is to be notified. All fires must be reported to
the HSO and site supervisor.

13.9.4 General Alarm Response

On hearing the general alarm, the workers are to disconnect any electrical equip-
ment in use (if possible), turn off combustion engines, and proceed to the nearest fire
exit egress point.

13.9.5 Egress Instructions

Before workers begin operations in an area and on a daily basis, the site
supervisor will give instructions on egress procedures and assembly points.

13.10 SPILL CONTAINMENT PROGRAM

The procedures defined below comprise the spill containment program in place
for activities on-location.

13.10.1 Fuel Spills

At times, there will be quantities of fuel on-location that, if spilled, could have
adverse environmental impact.

13.102 Measures for Preventing Fuel Spills

o Care shall be taken when transferring fuels.
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o A containment dike around the fuel storage tanks shall be
constructed.

o Inspect all fuel storage tanks for leaks daily.

o Inspect containment structure daily.

o Where spills, leaks, or ruptures may occur, adequate quantities of
spill containment equipment (polypropylene absorbent pillows
and sausages.) will be stationed in the immediate area. The spill
containment program must be sufficient to contain and isolate the
entire volume of hazardous substances being transferred.

o Fire extinguishing equipment meeting 29 CFR part 1910,
subpart L shall be on hand and ready for use to control fires.

13.103 Response

Because OHM will be providing its own emergency response with respect to spills,
the response time will be immediate. The proper authorities shall be notified as soon as
is feasible.

The following response procedures for a diesel fuel spill of greater than 5 gallons
will be used:

o Shut down operation in immediate area
o Limit ignition sources
o Suppress vapors as required
o Survey area with CGI/don protective equipment
o Pump liquids into drums
o Recover contaminated solids and place in containers
o Finish cleanup of residues

13.10.4 Notification

o OHM personnel-Project Manager
o USAGE representative
o Other regulatory agencies as required

13.11 EVACUATION/RE-ENTRY

In all situations, when an on-location emergency results in evacuation of the
exclusion zone, personnel shall not re-enter until:
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o The conditions resulting in the emergency have been corrected.
o The hazards have been reassessed,
o The SSHP has been reviewed.
o Location personnel have been briefed on any changes in the

SSHP.
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WORKER/VISITOR ACKNOWLEDGMENT TO HEALTH-AND-SAFETY PLAN

1 HAVE READ THE SITE-SAFETY PLAN FOR THIS SITE AND FULLY
UNDERSTAND ITS CONTENTS. I AGREE TO FOLLOW THIS SITE
SAFETY PLAN IN ALL RESPECT.

KAME PATE



"WORKER/VISITOR ACKNOWLEDGMENT TO HEALTH-AND-SAFETY PIAN

1 HAVE READ THE SITE-SAFETY PLAN FOR THIS SFTE AND FULLY
UNDERSTAND ITS CONTENTS. I AGREE TO FOLLOW THIS SITE
SAFETY PLAN IN ALL RESPECT.

KAME EA3E



"WORKER/VISITOR ACKNOWLEDGMENT TO HEALTH-AND-SAFETY PUN

1 HAVE READ THE SITE-SAFET* PLAN FOR THIS SITE AND FULLY
UNDERSTAND ITS CONTENTS. I AGREE TO FOLLOW TH3S SITE
SAFETY PLAN IN ALL RESPECT.

KAME PATE
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MATERIAL SAFETY DATA SHEET

IDENTITY: SIGHT SAVERS brand ANTI-FOG LIQUID

Catalog « 24, 25, 68, 69

EEL UNITS 1LV UNITS £I£L UNITS SKI

SECTION 1: MANUFACTURER'S NAME AND ADDRESS

Bausch I Lomb
1400 N. Goodman St.
Rochester, NY 14609

1800) 553-5340 MEDICAL EMERGENCY 8AM/4PM
MON.-FRI. 8AM/5PM
Other tines: Call Local Poison Control
Center

(800) 553-5340 ALL OTHER QUESTIONS

Date Prepared February 7, 1990

SECTION 2: HAZARDOUS INGREDIENTS

Ingredient (CAStJ £

Isopropanol (67-63-0) 12
Sodium Lauryl Sulfatel151-21-3) 2
Dipropylene Glycol Monomethyl 2
Ether (34590-94-8)

SECTION 3: PHYSICAL DATA

Boiling Point (C): 100 Specific Gravity: 1.0
Vapor Pressurelma Hg): 30 Melting Point: N/A
Vapor Density: (air*l): Not determined Evaporation Rate: less/1
Solubility: soluable in water
ph: not determined
Appearance and Odor: Purple liquid, odor of rubbing alcohol

SECTION 4: FIRE AND EXPLOSION HAZARD DATA

Flash Point (F>: 105 Open Cup Flammable Limits: not determined

Extinguishing Media: C02, Foaa, Dry Chemical, Water Fog

Fire Fighting Procedures: Us* self contained breathing apparatus

Unusual Fire and Explosion Hazards: None

400
None
100

PPM
-

PPM

400
None
100

PPM
-

PPM

500
None
150

PPM
M

PPM



SECTION 5: REACTIVITY DATA

Stability: Stable

Incompatibility: Hydrogen * Palladium, Ni t ro fo rn , Oleua,
Potassium-Tert-Butoxide, A l u m i n u m , A luminum
Isopropoxide, Crotonaldehyde, Oxidants, Phosgene

Hazardous Decomposition Products: CO, C02, Si02

Hazardous Polymerization: Wil l not occur

Conditions to avoid: Sources of ignition, heat, open flam*

SECTION 6: HEALTH HAZARD DATA

Koute(s) of Entry:
Inhalation: Irritation, central nervous system depression
Skin Contact: defatt ing,dermatit is possible
Ingestion: nausea, vomi t ing , headache, d izz iness , coma possible

abdominal pa in ,vomi t ing ,d ia r rhea
Eye Contact: irritation

Health Hazards (Acute and Chronic):
Carcinogenicity: NTP: N/A IARC Monographs: N/A

OSHA Regulated: N/A
Signs and Symptoms of Exposure: N/A

Medical Conditions Generally Aggravated by Exposure: N/A

Emergency and First Aid Procedures:

Inhalation: Hove to fresh air, get medical help
Skin Contact: Wash with soap and water
Ingestion: Gastric lavage, give f luids , get medical help
Eye Contact: Flush with water for 15 minutes , get medical help

SECTION 7: PRECAUTIONS FOR SAFE HANDLING AND USE

Spill Procedure: Remove sources of ignition, absorb with vermi-
culite

Waste Disposal: As per local, state and Federal regulation

Spill Reporting Information (49 CFR 171.8, 40 CFR 117)
Hazardous Substance: None
Reportable Quantity: None
Concentration of Hazardous Substance: N/A
Reportable Quantity of Product: N/A

Precautions to be taken in handling and storing:
Store in a cool, dry, well ventilated place



SECTION 8: CONTROL MEASURES

Respiratory Protection: NIOSH Approved Respirator if exposure
exceeds the permissible exposure liait (PEL)

Ventilation: Sufficient to keep exposure below the PEL, general
room air circulation sufficient for normal use of
product

Eye and Face Protection: Safety Glasses and whatever is required
by other occupational conditions

Protective Clothing: None required for normal use of product

Vork/Hygenic Practices: N/A

Approved By:

The above information is believed to be accurate and represents
the best information currently available to us. However, we make no warran
of merchantability or any other warranty, express or implied, with respect
such information, and we assume no liability resulting from its use. Users
should make their own investigations to determine the suitability of the
information for their particular purposes.



I PRODUCT I D E N T I F I C A T I O ^

RECV1AA TELEPHONE NO.
EMERGENCY TELEPHONE SO.

HAZARDOUS,

CAS W. * HAZARD DATA

93.93 Sec sections III
71.2 IV.V.VI .VII .VI l l

.62 IX

.*9

2i..A4

1.16

III PHYSICAL DATA

SOLUBILITY IS V.jOi BY VT••--nv.-v^ r\ «• R S . f . C T !
D'APORATION RATE (BITYL AC

BOIL 1 KG PC 1ST.

SPECIFIC GRAVITY

VAPOR DENSITY

* VOLATILES BY VOLUME

APf ERA.SCE AND ODuR

HAW T01VT
(TEST METHOD)

LIMITS IN AIR. > BY VOLUME

LXT1NCU1SHIHC

™.-~povfltr. tiint
Kustv. earthy odor

IV FIRE AND EXPLOSIOX DATA—^̂ »^™^̂ ^

JAinOICKlTION
TEXPERATURI



' SOUTES or
OSI*E

•A L All OS

Y£ CONTACT

STRONG SENS1T12ER

STRONG SENS1TIZER

NGEST10X

L f F E C J S Or O V E R E X P O S L ' R E

MILD IRRITANT

SON-TOXIC, CRAS
APPROVED AS FOOD
ADDITIVE

WILD IRRITANT

. 14ROMC O V E R E X P O S V K I ^^ ^^T EXCESSJVI DBVINC.

- . - •ERCXNCV A N D F 1 R S 1 Al i i MOCIPm^

!I!!l-̂ |yFl4î T^^7CL^ ^st^inlTH D I L U T E D V::.ECA
SK1N: IStJv mt»S nVT\^^ TO AFFECTED AREAS,————_—————————-———————————

I N H A L A T I O N

I K C E S T l O X i jj .A.

ZltS 10 J H Y S 1 C 1 A K



CONDITIONS CONTRIBUTING TO INSTABILITY
CONTACT VITH CARBON DIOXlvE IK MOIST AIR AND A C I D S

INCOMPATABILITY

CONTACT V1TH ACIDS. CORROSIVE TO ALUMINUM

HAZARDOUS DECOMPOSITION PRODUCT*

U.A.

CONDITIONS CONTRIBUTING 10 HAZARDOUS POLYMERIZATION

H.A.
VII DISPOSAL. SPILL OR LEAK PROCEDURES

AQUATIC TOX1C1TY (£.C. 96H* TLM)
J!.A.

VASTE DISPOSAL MI IHOD

CAK BE SALVAGED FOR USE OR EMPTIED IN SEWER OR REMOVED TO DUMP

ST£PS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED

KORXAL CLEANING

\T-rTRAL121SC CHEMICALS

ANY STRONG ACID: «2. S04. «Cj. tte

VIII SPECIAL PROTECTION INFORMATION

VZM1LAIJON REQURCXMS APPLY ADEQUATE VENTILATION TO KEEP DUST CONCENTRATION
BELOV IS ng/cu.n

_______________VENT TO DUST COLLECT I OR________________________
cprciric PERSONAL PROTEam EQUIPMENT LONG SLEEVE SHIRT WITH BUTTONED COLLAR. LONG
PANTS E/TEND1NC OVER WORK SHOES. PROTECTIVE CREAM ON EXPOSED SKIN.

'jJLaTECTlVE FRTER MASK IK D13STY ENVIRONMENT_____________________
f"VlCHT FITTING SAFETY GOGGLES_______________________________________
Cl OVCS

IS hiANUAL HANDLING
5lH£*.tLOIHlNC AND EQU1PWWT



IX SPECIAL FK£CAl'T10::S

JRiCAVTlONARY

KEEP PRODUCT DRY AND AVOID Dl'STKX

OTHER HANDLING ASD
STORAGE REQUIREMENT*

HYDRATED LIME IS A SAFE MATERIAL TO USE IF VXDRKERS WILL ONLY FOLLOW
A FEW PRECAUTIONS AND DRESS PROPERLY (AS DESCRIBED IN VII) .

DON'T PERMIT DUST TO ACCUMULATE ON EXPOSED SKIN OR CLOTHING. BRUSH
IT 07F.

ADDITIONAL REGVLATORY COSCER.NS
• "

FEDERAL:

TDA GENERALLY REGARDED AS SAFE AS FOOD ADDITIVE
VSDA NO RESTRICTIONS

-PSC VSE CAUTIONARY LABELS FOR BAGGED MATERIAL SOLD FOR HOME USE

TSCA

OTHER NOT A SUSPECTED CARGINOGE::.

STAT£: N . A .

CHIEF CHEMIST

PREPARED BY JIK BRYANT

IlTtI

COMPAKY

ADRESSS

DRAVO LIME COMPANY«LOXCVIEW DIVISION

P.O. BOX 37

SAC1KAW. AL 35137



rXATERIAL SATin DATA SUIT
CFI 1910.1200 OSBA laia*4

...joaanicatioa tola Format

Kin SA/ITT APPLUXCES COKPAXT
P.O. tos 421
Piltibsrih. PA 15230
PBOn (412) 167-3000

Thi» product coatalai ptataat, oxygtn and nUrogta, lubatancaa lubjtet to th«
P*nn«ylv»ni» Worker tod Cooaunitj Ri|ht-To-Knov Act.

PRODUCT IDCNTITT

LABEL 1DENTITT - HSA P/H 466193 Calibration Chtek Cat, 0.751 F«nt«nt la «lr.

CHEMICAL HAKE - Ptatant, Oxyjan, Nltro(«a Ki«tur«

ADDITIONAL IDENTITIES - MSA P/H 466193 Calibration Cat

FORMULA - C5B12 *» Air

APPLICABLE CHEMICAL CONTENTS

Pantana (CAS 109-66-0),
Air

STEL 750 ppa (ACCIH 1987-88)

I

0.73
Balance

n?
0.061
Hona

X: Gas Uodar Prcnura, 250 PSIC at 70*P
Approz. 17 Litara Cat at Atmoipharic Praiaurt

PHYSICAL AND CHEMICAL PROPERTIES

APPEA&AHCE AND ODOR - Colorlttf Caa, Faint Hydrocarbon Odor
WILING POIHT - H/A SPECIPIC CRAVIH (H20 • 1) - M/AVAPOR mssu« - i/A PERCENT VOLATILE IY VOLUME - M/A
VAPOl DENSIH (All • 1) - > I
SOLUBILITY IH WATEI - Paotanc — 11 c«f/iOO •! (16'C)

Oxjtttt — 3.2 ciVlOO ml (25'C)
Ifitrofaa — 2.3 c«3 100 ml (O'C)

Pagt 1 of 4



KSA P/M 466193

PHYSICAL HAZARD INFORMATION

PHYSICAL HAZARD - ConpraiMd C«i 2SO PSIC at 70*F •

CONDITIONS Oil MATERIALS TO AVOID - Hoo«

FLASH POINT - H/A (Pantana) LIL <1.4X) UEL (I .C

EXTINGUISHING MEDIA - Thli G*i Kixturt it Hot riaoaabla

SPECIAL FIRE FIGHTING PROCEDURES - Stt Htit Ittm

UNUSUAL FIRE AND EXPLOSION HAZARDS - C«> Und«r Preicurt , 250 PSIG «t 70'P. Do Not Excted 1

HEALTH KA2AADS

HEALTH HAZARDS - Penttnt a«y bt i r r i t aeUj to «ucou« B«mbr*ott.

SIGNS AND SYHPTOKS OF EXPOSURE - tttpiratorj Tract Irritation

PRIMARY ROUTES OF ENTRY - lohalatioa

TARGET ORGANS - Reipiratory Tract

P«|t 2 of 4



MSA P/M 466193

.EDICAL CONDITIONS GENERALLY RECOGNIZED AS BEING AGGRAVATED IY EXPOSURE - Ho Information

EXPOSURE LIMITS - ACCIB, P.ot.n. 600 pp., 750 pp. STEL (1987-8*)

CAACINOGENICITY DATA - Component C..M Hot Ll.ttd la NIOSB RTECI.

EMERGENCY AND FIRST AID PROCEDURES - Rt.ov. Tro. Expo.urt

SATE HANDLING AND USI

HYGIENIC PRACTICES - Avoid Brea th ing

MEASURES DURING REPAIR AMD MAINTENANCE OF CONTAMINATED EQUIPMENT - Not Appl ic«bU

PROCEDURES FOR SPILL OR LEAK CLEANUP - Vtnti l tCt Arts. Avoid Breathing Cat.
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HSA P/H 466193

/AST! DISPOSAL - Do net puncturt or iacintrttt cylinder. Btfort discardiof cylinder,
rtltaat coottntt to • ttft exhaust.

STORAGE - Scort ia a cool* dry, well-ventilated arta. Do not txeted 120*F.

CONTROL MEASURES

PERSONAL PROTECTIVE EQUIPMENT - Dut to tht liaited amount of fat in tht cyUodtr. tod tht 1<
rtltatt ratt employed ia inatruotnt calibration, respirator;
prottctioa it not indicattd undtr condition* of intended uti

ENGINEERING CONTROLS - Mechanical vtntilttioa it sultablt.

WORK PRACTICES - Avoid breaching fat . Utt in well-venti lated arett. Follow tht ctlibratioi
procedure detai led ia the HSA instruction manual provided with tht initrur
under ctlibrttioa.

DATE Of PREPARATION - Rev. 2, Ftbrutry 1989

Tht inforeat ion provided herein hat beea compiled froa sources believed to be reliable.
However, Mine Safe ty Appliances Company Bakes no w a r r a n t y ti to the accuracy, coaplt t tnt t i ,
or t u f f i c i e n c y of the information and ia no event wil l Nine Safety Appl iances Company bt
responsible for lost or daaafe of tay nature vhatsoevtr resultiof froa use of tht infcr-
eation.
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CITRIKLEEN
A BIODEGRADABLE. WATER SOLUBLE SOLVENT CLEANER & DECREASE*

Citrikleen b a solvent cleaning agent, frtt of pat'O'eum or chlorinated u
provides tnviionmenxai safety plus superior solvent deg'easing efficiency

Outperforms many solvent, solvent emulsion and alkaline cicantrs for removal of
heavy g'eim. ca'bonited oiii. gear K»bes. grease buildups, oily deposits, tar. even
bituminous

enin
Clt»njftj mtihodt. *r in nigh wmp«ntun

TYPICAL USES:

. t'»->tmiuio«t.
in IP' iv. <ea>«. b'w»*> e*

CitrikUen can b* used in almost any industrial, transportation or gtne«a: p>i*:
maintenance opt'ition. Diluted with waxer. Cixrikleen is most elective ...
• For temovai of heavy grtatt a*d oils on shovel sticks, (cranes end diggc'si.

trucks, mill stands, floors, oil cellars. ta> pjumps. valves.
• Cafbonited oils and g^eites are easily removed

motors, housings a*o mttii pi'Xs with Civikii
dip applications, and *ner rinsed.

• In waste veatmett plants. Citrikleen Is used f

pumps, scum pits and troughs, transfer pipes and equipment.
ivy duty dtining and dtg'easing of industrial plant areas - f'«m

and wans, machinery and me:ai 0«fu xo producxion eauipment. van-
port and mobile eauipmenx. forklifx Uuckt and associated ma'.e'iait
ling touipmeni. mcti< areas.
Replaces the need fo> vapor d<

CU»->ir>8. a*C

DESCRIPTION: is a bio<Jtg-»fi»bit wittt so>wbtt. Mivy duty cieanf-dtg'tait' <o*^
uiaxtd w<xn a^ org«*ic eit'gj Ditto ioi*tnt ax mwiticompemrit tw'»::»*>x-
•mwltifitr tvttim to »tMe«i tupt'io' ciianing ano

It has a natural, pitaianx odor. Tnt abttnci of »i» M»»'doui p«troitwif>
carbons In Ctrikicin aliens dispoM* a^xtr toil U rtmevtd.

Utttf In COnctnxraxid form or at various witir dilution rim. Cit'ikttf? *il<
rapidly ptnevatf and Ult XM widtst r««g« tf p<tro<tum. animal IXS vcjf.lb C
baud oiu. fats and g-um. which ara than easily 'amo«td by »attr
Tfvt elty conxaminattt in wstd Dtrikieen solutions. n»i in a stilt tank er

pond afxtt cleaning, will rise to the surface and itpi'axe This oil ma* b* '*
moved by top skimming. The remaining bottom layer i$ bJofltg-itfitu '«.HD'»
Hquid cleaning solution which can be tesiiy d'upoted o< in acco'dance with loca1.
state and Federal E'A regulations if no longer needed.

S.c* z ••. z ..-.»



CITR1KLEEN*
A BIODEGRADABLE. WATER SOLUBLE SOLVENT CLEANER & DEGREASER

PROPERTIES: Form A 000' . . . . . . . . . . Cltlf «mfe«i liqwid with the 000' 0< Ciftrt
pH (Concent! attt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 «
Flash Point ( C o n c e n t r a t e ) . . . . . . . . . . . . . . . . . . . . . . . . 16S° F tC 0 C )

(1 3 PI'U writer). . . . . . . . . . . . . . . . .rent toboiling <212eP '
F«rt Point ( C o n c e n t r a t e ) . . . . . . . . . . . . . . . . . . . . . . . . . 175° F. 1C 0 C-»
Freezing Point . . . . . . . . . . . . . . . . . . . . . . . . . . . . »pp'0*imittly 32° f.
Solubility. . . . . . . . . . . . . . . . . . . complete in water, forms milky emulsion
Kinubil i tV. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cietllcnt with water
VitCOtltV . . . . . . . . . . .IMK. Spirit No. 1 * 60 APM. ipprpiimitily 1| ept

l fafttV- . . . . . . . . . . . . . . . . . . . . . . . . . U<t for utt on mott m«t«U
Frotongtd inantfiton mtf tntek ttn»>n ituminvm tlloyi. T«tt

TYPICAL USE DIRECTIONS:

Surfm

Mill hOwt<n|l.
t^Ovtl ItiCkl.
t'wCkt. mill

oil cei!«'t
AutO^etivl
Pl'tl. tA|<nf 1

gt- *'•"*'

mctat eru.
Wlttl TrtlV
mtnt »l*nu:
*»lt Wflll ft
*»lli;Ht lUt-
iont

Piobitm
Soili

Htlvy B'ttll.
Oill. Cl'boniJt
(tepetitt. U'.
lubes

Hi iw
Oily 0*POtiU

Watte fits.
greite. oils

g-eitet.
oil. 'w6be»

Witir
Dilution

Htttt
Vt to 1:10

or undilutetf

1.2 tot 20

1:1 to 15

1. to to DC

t 3 101 JO*

Method of Application

Uie eoi'ie ip'iv.
0' apply by
with writer.

P<i*tf

SD'ly 0' b'vlh 0*. V wte
in a COltf tank Oip

Spriy or> ulî t COI'ie
»p'ly wnflC' normal or low
P'Cltwre. Allow 10-1S
minwtci dwell time Water
rintt b*'0'» tw'*ice «»•*»
Spray, mop Or O'w$h on
0' wte power vacwwm

er with

Uieo coi0 in '*ci-ev "••.'"{
dip tanki P.in*e wit" »ate*
or fl'y r|( wipe.

*At thete dilution ratios. Otriklten i$ exempt <>om PCimit reQwirerr.enu uiflt*
•DUtrkt Kule 11 (d) (371. Air PoHwtien Control. County o» Sin Diego.
'California

IMPORTANT: Btforc utmtCiviktMn. always bt turt to rtad and fotlow precautions and dirietiom
for UM appearing on tht containar labtl.
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SECTION I. PRODUCT IDENTIFICATION

type chelitt. butyUted hvdroiytoluer*. water.
liquid

SECTION II. HAZARDOUS INGREDIENTS
»^M^*» «^———— ^^ »^^i^^« •• ' ̂ ^^—~»-̂ î *^^^——— i—i i II î «^̂

SECTION III. PHYSICAL DATA

. solution): 10.0

Hew 1lQu1g; dtrus odor

SECTION IV. FIRE AND EXPLOSION DATA

M.C.C.) M' N.D. N.D.
.C02. dry powder, fotm type

Treat is Class I (oil type) fire
»Ix»

None
SECTION V. EMERGENCY AND FIRST AID PROCEDURES

i*IS!mr.ed1ite1y flush with water for several minutes. See physician Jgffed.1itt.lv.

Myth Tf "»rt1ltl. COMy t

Remove to fresh >1r. perform artificial rnolratlon 1f n»»d>d.
or



SECTION VI-HEALTH HAZARD DATA

Eyes I*"-*** X •** X_______^^'°"
,.._„*»•••§ 4c-.»frf'.j *»•?••<• ^cuie: uo'roiive *o sk 'n, e^es, rowir., * eso'ir.jsus en c:
tVct. lV.aTatio«: >*ay cause dizziness and d*o*sin€ss mi irritation :c -jctjs -
trati. Chronic: Etha*ola---**>e his been linked to liver S kidney d*-*oe in a-^els.

ind drowsiness and irritation to mucous
*l^^a1at1on of hifin vapor 'concentrations may cause dizziness I drowsiness.
Skin- Redness or irritation to Skin.'

Cuts and abrasions

SEE SECTION 7

SECTION VII REACTIVITY DATA

>t|tlt

Stronc acids.

'. .{ _______ _ _____ Will net occur

SECTION VIII. SPILL OR LEAK PROCEDURES
*-i»s tc u

•• Collect on absorbent materiil or rop up with water.

Not Applicable_______ ____
I't'.s^* * A i>0" used «f""'*1on> to separate, skim off top on H/er ano
discharge bottom layer in accordance with £PA regulations.___________

SECTION IX. VENTILATION AND PERSONAL
PROTECTIVE EQUIPMENT

Local exhaust reccr-eided in confined areas.
*iJ»*ATO»»

j_____Maintain adequate ventilation.
1-1 i1'1 Splash proof goggles, 1f splashino is anticipated.

* 2<>f I —"———^~-~—"———•—•————~~—•——•—~~~"—~~
"*" i its |6'0vtt Solvent resistant (rubber/neoprene)i t** l-—————————————————————————*& • io«-»».'is'Use coooies. apron . boots as required.

SECTION X. SPECIAL PRECAUTIONS INCLUDING STOMCE
it*»l"W«» IW •«•"•••»"'"•—.•.——-—- — --- - - - - - - .

Do not re-use container. Dispose of container in accordance with local, state

•nd federal EPA regulations

Alkaline ^rroHvt Ua^d. N.O.S. fNA

•«•• e»ft
tt.ni t»



Material Safety Oata Sheet
M*y at JttO » ecrrpfjr «*
OSHA't Haxjrd Canmwueaw Startiavd.
29 CP« 1«10.!»0. SUT>d»dmiMt tw

U.S. Department of Liber
(Non-Min«itOfV
Perm Aeerovtd

CMS No. 1211-0072

Chemleti * any
xtet

y -s

Extinguisher Corportttca Cfft̂ Wlr '»K'"*1< Nun>
3i2-729-g*00

312-272-7500

Xorthbrook, 1L 600«2

B —

Q<HA A*urv*«ne«a S '•XBT*'
Xot Applicable - Dry Chemlctl Fire Agent « Monotmrronium Pbospbtte

ConUias No logrfrileatf

i

IK — 7hy»cai/C*<nJcal
to«ngrV*«

Ywor ?~»cau

vapor 9vwt

rtV«mH8J

»»(««•«

NA

KA

HA

MMngtam

S r̂SJTi)

1.1
KA

XA

Water repellaat. 94% soluble.
jtllow Powder

Stction IV - Rre «nd Eipteeioo Heard Beta
olT

HA KA
T3T

XA NA

- fire ExtincuUhJnr tfeat



«» 27 '92 13:5? r*on osa •!

V - RtKtIvlty
ur.

wiflf ttcSrlxanate bif« flrt estlnguUhiai tgtott.
lad pbotphoric tctd it high tempertturtr.

NA KA
KA

ranog»«-» f- jf* HTPT OSXA

Conooon*

'Mh from e»ti with wtrm water.

Section VH — te» S*f» Handflng and

_ Clean oo In normal rcaan«r. ta t*o..d

aonaal mtnotr. U«« c!oi«d to prtveat dUtt.

and Protect from soisturt

Ocw

VTO - Comrot Mtisurn
t 3M 8800 Noa-ToxJO.

dust

Ket oetdtd Kot seeded

»xpo««d skin with warm »attr tnd soap.
».»;•: M....:«. ••••



t.cJ Oil Company
MATERIAL SAFETY DATA SHEET PAGE 1 OF t

PRODUCT NAME* HARAFUEl
MARATHON USDS NO* 120HAM01
,HE FOLLOWING INFORMATION IS FURNISHED SUBJECT TO THE DISCLAIMER ON THE IOTTON OF THIS FORK
SECTION 1 • PRODUCT IDENTIFICATION

PRODUCT
NAME* I1ARAFUEL

SYNONYMS'
MARAFUELl MARAFUEL DIESELl MARAFUEl DIESEL
NO. 21 CURAFUEL NO. 2* WINTERIZED DIESELl
NO. 2 MARAFUEL

CHEMICAL FAMILY* PETROLEUM HYDROCARBON
CHEMICAL FORMULA' MIXTURE

MANUFACTURER / DISTRIBUTOR!
MARATHON OIL COMPANY
559 SOUTH MAIN STREET
FINDLAY, OH
45841

EMERGENCY PHONE NUMBERS!
(419) 422-2121 (MARATHON)
(800) 424-9300 (CKEMTREC)

CAS N0< MIXTURE
PRODUCT CODE!

SECTION 2 - PHYSICAL PROPERTIES

BOILING POINT
350-ttS F
X SOLUBILITY IN WATER
NEGLIGIBLE

MELTING POINT
N.A. F
VAPOR DENSITY(AIR«1>
4-3

SPECIFIC GRAVITY(H20=1)
C.A. 0.8
VAPOR PRESSURE
1 - 10 MM HG 3 100F

PH INFORMATION!
APPEARANCE:

PH< N.A.
AMBER LIQUID

AT CONC.
ODOR: KEROSENE ODOR

SECTION 3 - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT
ISO (MIN) F

AUTOIGNITION TEMP
C.A. 494 F

EXPLOSIVE LIMITS (X BY VOLUME IN AIR)
LOWER/UPPER: 0.7/3.B

NFPA CLASSIFICATION! HEALTH! 1 FIRE! 2 REACTIVITY: 1 OTHER'
EXTINGUISHING MEDIA!
- CLASS B FIRE EXTINGUISHING MEDIA SUCH AS HALON, C02, OR DRY

CHEMICAL CAN BE USED. FIRE FIGHTING SHOULD BE ATTEMPTED ONLY BY
THOSE WHO ARE ADEQUATELY TRAINED.

SPECIAL FIRE FIGHTING INSTRUCTIONS!
AVOID USE OF SOLID WATER STREAMS. AVOID EXCESSIVE WATER SPRAY
APPLICATION. WATER CAN BE USED TO COOL EXPOSED SURFACES.



Marathon
oil Company

MATERIAL SAFETY DATA SHEET
PRODUCT NAME: HARAFUEL
MARATHON MSDS NO* I20MARON

PAGE 2 OF i

SECTION 5 - FIRE AND EXPLOSION HAZARD DATA (CON'T)

STABILITY* THE MATERIAL IS STAKE AT 70 P. 7tOMM PRESSURE
CONDITIONS TO AVOID'

HAZARDOUS DECOMPOSITION PRODUCTS*
C A R B O N MONOXIDE* ALDEHYDES* AROMATIC*, OTHER
HYDROCARBONS

INCOMPATIBLE MATERIALS*
OXIDIZERS

HAZARDOUS POLYMERIZATION* WILL NOT OCCUR

SECTION « - PRODUCT COMPOSITION AND EXPOSURE LIMITS

EXPOSURE LIMITS FOR PRODUCT*
MARAFUEL
COMPONENTS*
SATURATED HYDROCARBONS
(PARAFFINS t CYCLOPARAFFINS)
UNSATURATED HYDROCARBONS
COLEFINS)
AROMATIC HYDROCARBONS
«*•
COHPLEX MIXTURE OF PARAFFINIC* CYCLOPARAFFINIC. OLEFINIC AND AROMATIC
HYDROCARBONS (PREDOMINANTLY Ct THROUGH C20).
MM*
CONTAINS <I.5X SULFUR AND <0.01X BENZENE.

TLV
NONE ESTABLISHED

PERCEHT RANGE TLV
54.00- 85.00 1.00
1.00- i.10 0.00
15.00- 45.00 0.00

SOURCE

SOURCE

SECTION 5 - POTENTIAL HEALTH EFFECTS

SHORT-TERM LIQUID OR VAPOR COHTACT MAY RESULT IN SLIGHT EYE
IRRITATION.

PROLONGED OR REPEATED LIQUID CONTACT CAN CAUSE DEFATTING AND DRYING
OF THE SKIN WHICH MAY PRODUCE SEVERE IRRITATION OR DERMATITIS.«

INHALATION*
HIGH VAPOR CONCENTRATIONS HAY PRODUCE HEADACHE. GIDDINESS, VERTIGO,
AND ANESTHETIC STUPOR.

INGESTIOH*
INGESTION MAY RESULT IN NAUSEA. VOMITING. DIARRHEA AND
RESTLESSNESS. ASPIRATION (BREATHING) OF VOMITUS INTO THE LUNGS
HUST BE AVOIDED AS EVEN SMALL QUANTITIES IN THE LUNGS CAN PRODUCE
CHEMICAL PNEUMONITIS AND PULMONARY EDEMA/HEMORRHAGE.



Oil Company

PRODUCT NAME' HARAFUEl
MARATHON USDS N0> 120MAROOI

M A T E R I A L S A F E T Y DATA SHEET PAGE 3 OF «

SECTION 5 - POTENTIAL HEALTH EFFECTS (COH'T)

ADDITIONAL TOXICITY INFORMATION*
LIFETIME SKIN PAINTING STUDIES IN ANIMALS WITH SIMILAR DISTILLATE
FUELS HAVE PRODUCED WEAK CARCINOGENIC ACTIVITY FOLLOWING PROLONGED
AND REPEATED EXPOSURE. REPEATED DERMAL APPLICATION HAS PRODUCED
SEVERE IRRITATION AND SYSTEMIC TOXICITY IN SUBACUTE TOXICITY
STUDIES. SOME COMPONENTS OF DISTILLATE FUELS. I.E., PARAFFINS AND
OLEFINS, HAVE BEEN SHOWN TO PRODUCE A SPECIES SPECIFIC, SEX
HORMONAL DEPENDENT KIDNEY LESION IN HALE RATS FROM REPEATED ORAL OR
INHALATION EXPOSURE. NO. 2 DISTILLATE FUELS WERE FOUND TO IE
POSITIVE IN SOME MUTAGENICITY TESTS WHILE NEGATIVE IN OTHERS. THE
EXACT RELATIONSHIP BETWEEN THESE RESULTS AND HUMAN HEALTH IS HOT
KNOWN. CHRONIC HUMAN HEALTH EFFECTS WOULD NOT BE EXPECTED AS LONG
AS GOOD PERSONAL HYGIENE AND PROPER SAFETY PRECAUTIONS ARE
PRACTICED.
LIFETIME INHALATION STUDIES INDICATE THAT WHOLE DIESEL FUEL EXHAUST
HAS PRODUCED TUMORS IN RATS AND MICE.

EMERGENCY FIRST AID PROCEDURES

EYE*
FLUSH EYES WITH LARGE AMOUNTS OF HATER FOR AT LEAST 15 MINUTES.
IF SYMPTOMS OR IRRITATION OCCUR. CALL A PHYSICIAN.

SKIN'
WASH WITH SOAP AND LARGE AMOUNTS OF HATER. REMOVE CONTAMINATED
CLOTHING. IF SYMPTOMS OR IRRITATION OCCUR, C A L L A PHYSICIAN.

INHALATION*
MOVE PERSON TO FRESH AIR. IF NOT BREATHING, GIVE ARTIFICIAL
RESPIRATION. CALL A PHYSICIAN.

INGESTIONs

DO NOT INDUCE VOMITING. DO NOT GIVE LIQUIDS. IMMEDIATELY CALL A
PHYSICIAN.

SECTION 4 - SPECIAL PROTECTION INFORMATION

VENTILATIONS

LOCAL OR GENERAL EXHAUST REQUIRED WHEN SPRAYING OR USING AT
E L E V A T E D TEMPERATURES.



MATERIAL SAFETY DATA SHEET PAGE « OF i
PRODUCT NAME* MARAFUEl
MARATHON MSDS MO* 12W1AR001

SECTION I - SPECIAL PROTECTION INFORMATION (COH'T)

RESPIRATORY PROTECTION*
APPROVED ORGANIC VAPOR CHEMICAL CARTRIDGE OR SUPPLIED AIR
RESPIRATORS SHOULD BE WORN WHEN EXCESSIVE VAPORS OR MISTS ARC
GENERATED. OBSERVE RESPIRATOR PROTECTION FACTOR CRITERIA CITED IN
ANSI Z5S.2 (1980). SELF-CONTAINED BREATHING APPARATUS SHOULD BE
USED FOR FIRE FIGHTING.

PROTECTIVE GLOVES'
NEOPRENC. NITRILE OR PVA CLOVES TO PREVENT SKIN CONTACT.

OTHER PROTECTIVE EQUIPMENT»
USE MECHANICAL VENTILATION EQUIPMENT TNAT IS EXPLOSION-PROOF.

SECTION 7 - SPILL OR LEAK PROCEDURES

ENVIRONMENTAL EFFECTS*
LIQUID CAN BE TOXIC TO AQUATIC IXFE.

STEPS TO BE TAKEN IN CASE OF SPILL, LEAK OR RELEASE*
KEEP PUBLIC AVIAY. SHUT OFF SOURCE OF LEAK IF POSSIBLE TO DO SO
WITHOUT HAZARD. ELIMINATE ALL IGNITION SOURCES. ADVISE NATIONAL
RESPONSE CENTER UOO-424-&&02) IF PRODUCT HAS ENTERED A MATER
COURSE. ADVISE LOCAL AND STATE EMERGENCY SERVICES AGENCIES. IF
APPROPRIATE. CONTAIN LIQUID WITH SAND OR SOIL. RECOVER AND RETURN
FREE LIQUID TO SOURCE. USE SUITABLE SORBENTS TO CLEAN UP RESIDUAL
LIQUIDS.

WASTE DISPOSAL METHOD*
DISPOSE OF CLEANUP MATERIALS IN ACCORDANCE WITH APPLICABLE LOCAL,
STATE AND FEDERAL REGULATIONS.

SECTION B - HANDLING AND STORAGE PRECAUTIONS

PRODUCT SHOULD BE HANDLED AND STORED IN ACCORDANCE WITH INDUSTRY
ACCEPTED PRACTICES. IN THE ABSENCE OF SPECIFIC LOCAL CODE
REQUIREMENTS, NFPA OR OSHA REQUIREMENTS SHOULD BE FOLLOWED. USE
APPROPRIATE GROUNDING AND BONDING PRACTICES. STORE IN PROPERLY
CLOSED CONTAINERS THAT ARE APPROPRIATELY LABELED. DO NOT EXPOSE TO
HEAT, OPEN FLAME, OXIDIZERS OR OTHER SOURCES OF IGNITION. AVOID
SKIN CONTACT. EXERCISE GOOD PERSONAL HYGIENE INCLUDING REMOVAL OF
SOILED CLOTHING AND PROMPT HASHING WITH SOAP AND WATER.



Marathon
Oil Company

rATERIAl SAFETY DATA SHEET PACE 3 OF I
PRODUCT NAME' HARAFUEl
MARATHON USDS NO' 120HAR001

SECTION 9 - HAZARD WARNING

WARNING!

COMBUSTIBLE LIQUID
HARMFUL OR FATAL IF SWALLOWED

PRODUCES SKIN IRRITATION UPON PROLONGED OR REPEATED CONTACT

SECTION II - COMMENTS

SECTION 11 - REGULATORY INFORMATION

SARA TITLE III/SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1984 -
SECTIONS 382, 304, 311. 312 AND 313.
THE FDUOUINO REGULATIONS APPLY TO THIS PRODUCT*
SECTIONS 311 AND 312 - MATERIAL SAFETY DATA SHEET REQUIREMENTS*

40 CF« PART 371 (52 FR 35344 - OCTOBER 15, 1987).
DEPENDIHG ON LOCAL, STATE. AND FEDERAL REGULATIONS, MATERIAL SAFETY
DATA SHEETS (MSDS'S) OR LISTS OF MSDS'S (PRODUCT NAMES) HAY IE
REQUIRED TO IE SUBMITTED TO THE STATE EMERGENCY RESPONSE
COMMISSION. LOCAL EMERGENCY PLANNING COMMITTEE. AND LOCAL FIRE
DEPARTMENT IF YOU HAVE*

10,000 POUHDS OR MORE OF AN OSHA HAZARDOUS SUBSTANCE* OR
500 POUNDS OR THE THRESHOLD PLANNING QUANTITY WHICHEVER

IS LESS. OF AH EXTREMELY HAZARDOUS SUBSTAHCE.
• REPORTABLE QUAHTITY LEVELS CAN VARY FROM STATE TO STATE AND YEAR

TO YEAR DEPENDING ON APPLICABLE STATE AND/OR FEDERAL REGULATIONS.
THIS PRODUCT IS COVERED UNDER THE CRITERIA DEFINED IN OSHA'S HAZARD
COMMUNICATION STANDARD 29 CFR 1919.12M (52 FR 31852 - AUGUST 24.
1987) AND SHOULD B£ REPORTED UNDER THE FOLLOWING EPA HAZARD
CATEGORIES*

XX IMMEDIATE (ACUTE) HEALTH HAZARD
DELAYED (CHROHIC) HEALTH HAZARD

.XX FIRE HAZARD
SUDDEN RELEASE OF PRESSURE HAZARD
REACTIVE HAZARD

DEPARTMENT OF TRANSPORTATION*
49 CFR 172.111 AS REVISED ON OCTOBER 1. 1988.
PROPER SHIPPING NAME — FUEL OIL* NO. I
DOT CLASSIFICATION — COMBUSTIBLE LIQUID
DOT IDENTIFICATION NUMBER — NA 1991

SECTION 12 - REGULATIONS/COMMENTS CONTINUED



Oil Company

fRODUCT NAME« tURAFUEL
MARATHON USDS NO* 120MAROI1

M A T E R I A L S A F E T Y D A T A S H E E T PACE t OF

INFORMATION SUPPLIED IY» COORDINATOR TOXICOLOGY AND PRODUCT SAFETY
CRAIO «. PARKER PHONE' («1»>«21-J07I

USDS DATE« 05/lC/tl DATE OF PREVIOUS MSDSi «l/0«/fl

«»« DISCLAIHER «••
THIS INFORMATION RELATES ONLY TO THE SPECIFIC MATERIAL DESIGNATED AND MAY NOT BE VALID FOR
SUCH MATERIAL USED IN COMBINATION WITH ANY OTHER MATERIALS OR IN ANY PROCESS. SUCH INFOR-
MATION IS. TO THE BtST OF MARATHON OIL COMPANY'S KNOWLEDGE AND BELIEF* ACCURATE AND
RELIABLE AS OF THE DATE INDICATED. HOWEVER* NO REPRESENTATION, WARRANTY OR GUARANTEE IS
MADE AS TO ITS ACCURACY RELIABILITY OR COMPLETENESS. IT IS THE USER'S RESPONSIBILITY TO
SATISFY HIMSELF AS TC THE SUITABLENESS AND COMPLETENESS OF SUCH INFORMATION FOR HIS OWN
PARTICULAR USE.



222 Reo School Lart
24- Hour Em«f ;f-c. " "

. N J C8865
6S&-21S1

9JOO
National Rtiaor»« t Ctmtr • UN) 424-U02

r -c-i
I»»u<rd:

SECTTCN :: . FsorjcT xr-ENTirx CATION
rrod.-.et

-oi".ul« Ht:
GAS No. :
rroduct Cod«»

65.40
oonoo-oo-:
£346

FiZECAUTiONARY LABELLING

CWTACT

C3U3ES FURNS
H^SRnrjL IF SU&LLOUED

So riot <j«t in cy**, en » V j n , en el&tKing.
A^oxd br**tHing v«por. K««; i— t ightln c lo»«d
v«nt i l « t i on . U*sh thoroughly %tf t*r

U?.« w i th

SECTION :ii - HAZARDOUS COMPONENTS

Nitr i c Acid C O . 3 Molar)
0-1
1-2

ras M

7-54C-66-

ssr:::ow xii - PHYSICAL DATA
Point: Pr «*.»ur«

on P*g« : 2



Sch°°J L*nt PhiiiiOSDwro.. N J C6865
Emergency Telephone - •SOU 8 S 9 - 2 T S 1

9 Cr.tmirec • (800) 424 9300
______________Nalional Response Cen'ef • (800) 424-8803

-.''1 Sine, i n O Q j.pm t 0 .100% u.'v) Pace?...............................
SFCTION TIT - PHYSICAL DfiTA (Continued)

S««cific t,r*vny; wx H Evaporation Rate: N/A
J 'HjO-D (Butyl Acetate*!)

0): Complete rjn all proportion*) t Volatile* by volume: 100

Afp«ar«nce & Odor: C1«*r, colorles* solution.

SF.CTION IW - FIRE AND EXPLOSION HAZARD DATA

Flash Pnint; MxA NF?A 704M Rating: 3-0-0

U»« ««tjnguj»hir,g medi* *pprwpri»te for surroundir^ fire.

%l Fi r<j-
Firef igV.ter% »hould u«*r pioper protective equipment *nd self -contained
br«*thing *pp«r«tu» uith full f«cepi«ce operated in positive pres»ure mode.

i*r«>ie
nitrogen oxide*
>••••••••••••••••••••••••••••.....................,

SECTION U - HEALTH HAZARD DATA

| '.'*por* may be irritating to *kin, eye*, and mucous mei»brane».
J Liquid T..4y cause burn* to skin and eye*.

Jr,g«»tion m«y cause irritation and burning to mouth and stomach.

I y»i»»rr)»TMMi «r.d First Aid Proendure*
If *w«ll&t-«d, do MOT induce vomiting; »f con»ciou», give uater. milV. or
milk of magne»i«.I ln CA».I of contact, immediately flush eye* or »Vm with plenty of water for
at l*a»t IS minute*.

SF.CTION UI - REACTIUITY DATA

Stability: StaMe Haxardou* Polymerization: Uill not occur

to Avoid: none documented1
Inbuvipatibl**: strong ba^e»

I ""teomposition Ptoduct*: o*iden of nitrogen

Continued on Pe>.e: •:

I



222 Res School line
24-Hpgf E-.ffc.tncy

. N j 08865
- i20H 659-2151

Chtmtrtc • (000) 424 9300
National Rt«pon«f Ctnitr t (800) 424-8802

Sine, 1000 ppm ( 0 - 1 0 0 % u/v )
*c'. i*«: 11/14/85

SECTION'C'll - SPILL AND DISPOSAL PROCEDURES

P«<j*
:s»u«d: n.'14'

*

-. >•>• in » cf a or d ischarye
:>«r s*lF-contemed breathing «pf.«r«tus «nd f u l l prot«ct iv« e l u t h i » > g . St:
le<»k if V°IJ c*n do *° "ithout r i » W . U<«Mil«t* *r«*. Nxut r* l i z« spill u\'
...d« 4»h or 1 im« . Uith cl«*n shovel, c*r«fu l ly p !*<•:* m«l«ri«l into el«<Hn
d» y cor>t*in«r »n<l cov f t r ; r«mov* f rom «r«*. Flush spi l l 41 «* w i t h u*t*r .

) stste, »nd localin *ccord*nc« wi th *11 opplicAbl*

Kizerdous Ueste Number: D002 (Corrosive Ueste)

SECTION U I I I - iNOUSTRIfil. PROTECTIVE EQUIPMENT

Protection: This is • leboretory-use product for u><ich no
industriail protective equipment hes been
designated.

-.•---T-CP.TA™ Storage Color Cod* :

SECTION XX - STORAGE AND HANDLING PRECAUTIONS
...........................

White

»g motions
K-.tp contemer t igh t ly closed. Store in corrosion-proof area.
»•»»•«»•*»••«•••••••••••••••••••••••••••••••»•••••••••••••••»••

S?..:?ION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION

"'* f P . O . T . 1

'• I.-.T S>
•«•:••-- Cl4»s

Name Nitric acid, 40* or less solution
Corrosive material (liquid)
NA17SO
CORROSIVE
1000 LES.Quantity

OL f l . M . O . )

;«r S
*•''««: 4 Class

Name Nitric acid, solution
a
UN?031
CORROSIUE

ftr.pl\c*bl« or Not Available

^ publiftVutd in this Mater ia l Safety Data S'««<tt h«* be«n con.pil«o
^ • - a . t.ur e>p*rience and data presented in various technical publ ica t ion*. It i>
• '- u\».r 's responsibil i ty to determine th« sui tabi l i ty of this i n f o r m a t i o n for

Continued on Pege: 4



JIBaker
j. i. bdKer cnemicai

222 Fee School Una
24-Hou/

PMi.psbufg. N j 06665
- (201) 6£

Chemtree • (800) 424 «300
National Raspenst Center • (800) 424 8802

-o; 1000 ppm (O.lOCt
Issued: 11/14/ES

.Jcj.iiori of n*eess*ry »*f«ly (>rec*utibr<s. lj« reserve the r ight to revise
4*1 Safely D«t* ?»"»ets pwr logical ly *s new ir . form*tion becomtft

L
— LAST PARE



Sigroa-Aldrich Corporation
1001 West Saint Paul Ave. Milwaukee, 53233 USA

Emergency Contact USA/Canada
Outcida USA/Canada

Signa
800-325-5832
314-771-5765

Aldrich
800-231-8327
414-273-3850

IDENTIFICATION ————————————
NAME: CHROMIUM, CHIPS, CA. 1MM THICK, 99.995%PRODUCT I: 37484-9

"CAS I: 7440-47-3
MF: CR

SYNONYMS
EUGENOL N-METHYLCARBAMATE * N-METHYLCARBAMATE OF EUGENOL * PHENOL, 2-
M£THOXY-4-(2-PROPENYL)-, METHYLCARBAMATE (9CI) *

——————————————— TOXICITY HAZARDS ———————————
KTECS NO: FB4200000

CARBAMIC ACID, METHYL-, 4-ALLYL-2-METHOXYPHENYL ESTER
TOXICITY DATA

ORL-RAT LD50:250 MG/KG JEENAI 60,1417,67
ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES (RTECS)
DATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE INFORMATION

——————————————— HEALTH HAZARD DATA —————————————
ACUTE EFFECTS

HARMFUL IF SWALLOWED, INHALED, OR ABSORBED THROUGH SKIN.
CAUSES EYE AND SKIN IRRITATION.
MATERIAL IS IRRITATING TO MUCOUS MEMBRANES AND UPPER
RESPIRATORY TRACT.



DAMAGE TO THE LIVER
DAMAGE TO THE KIDNEYS

iRONIC EFFECTS
POSSIBLE CARCINOGEN.

IRST AIP
CASE OF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITH COPIOUS

.COUNTS OF WATER FOR AT LEAST 15 MINUTES WHILE REMOVING CONTAMINATED
CLOTHING AND SHOES.
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN.
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS.
CALL A PHYSICIAN.

———————————————— PHYSICAL DATA —————————————
SPECIFIC GRAVITY: 7.140

PPEARANCE AND ODOR
GREY CHIPS

—————————— FIRE AND EXPLOSION HAZARD DATA ————————
XTINGUISHING MEDIA

USE EXTINGUISHING MEDIA APPROPRIATE TO SURROUNDING FIRE CONDITIONS.
PECIAL FIREFIGHTING PROCEDURES

WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO
PREVENT CONTACT WITH SKIN AND EYES.

NUS'IAL FIRE AND EXPLOSIONS HAZARDS
HITS TOXIC FUMES UNDER FIRE CONDITIONS.

———————————————— REACTIVITY DATA —————————:—————
^COMPATIBILITIES

STRONG ACIDS
STRONG OXIDIZING AGENTS

LAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS
NATURE OF DECOMPOSITION PRODUCTS NOT KNOWN.

———————————— SPILL OR LEAK PROCEDURES ——————————
; TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED

EVACUATE AREA.
WEAR SELF-CONTAINED BREATHING APPARATUS, RUBBER BOOTS AND HEAVY
RUBBER GLOVES.
COVER WITH DRY LIME OR SODA ASH, PICK UP, KEEP IN A CLOSED CONTAINER
AMD HOLD FOR WASTE DISPOSAL.
SWEEP UP, PLACE IN A BAG AND HOLD FOR WASTE DISPOSAL.
VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE.

4ASTE DISPOSAL METHOD
MATERIAL IN THE ELEMENTAL STATE SHOULD BE RECOVERED FOR REUSE OR
.RECYCLING.
OBSERVE ALL FEDERAL, STATE, AND LOCAL LAWS.

—— PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE ——
VEAR APPROPRIATE NIOSH/MSHA-APPROVED RESPIRATOR, CHEMICAL-RESISTANT
GLOVES, SAFETY GOGGLES, OTHER PROTECTIVE CLOTHING.
USE ONLY IN A CHEMICAL FUME HOOD.
SAFETY SHOWER AND EYE BATH.
DO NOT BREATHE DUST.
AVOID ALL CONTACT.
WASH THOROUGHLY AFTER HANDLING.
IRRITANT.
POSSIBLE CARCINOGEN.
TOXIC.
KEEP TIGHTLY CLOSED.



ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA ALDRICH SHALL NOT BE
HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM CONTACT WITH THE
ABOVE PRODUCT. SEL REVERSE SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL
TERMS AND CONDITIONS OF SALE.



Genlum Publishing Corporation
1145 Cttalyn Sow

Schenecudy.NY 1230MS36 USA
(511)9774154

I Section L Material Identification"
I Vlrkfl fVh n^mfrt^Hta^' Cn,,*A h> *.t» I> »<u>t>

Material Safety Data Sheets Collection:

Sheet No. 723
Nickel Metal

Issued: 1/90

DeieripdoB: Found in ores in combination w>ui tulphur. oxyjen. antimony. aneniTand
, Orford/iodium sulfide aad elettrolym) and Ac Moa* (nickel carbonvl) pro^TSe i

Ufa* nickeL Used IB etectroplibnj. casfcoj operation! i for aachiae parts. BaouActuriai •cid-reris
and tapes, lyntbemui aayfc ulen; to lurtkal an/dental prosthcses. foiM

l' "*' C*rtfl5e< "^ *Itu:
Other DutgnitJou: CAS No. 7440-02-0. Riaey tOoy. Roey otckcL*ou: o. --. iaey toy. oey otckcL*

: Coouct your lupflia or distributor. Consult the lua\ Cktmicalweek 8*ye,f" GnM»> for •

Ctufloos: Nickel It n eye. ilia. ex5 rejpintory rtct Wual CVwOr Malaiem tfiueleUut or Amu met
eanctf of At fags and ruual jxujafes. NxMpaw&r (font) itictt!) is a tangpousff

• JUtcy «kk»J it prtpinrf by Iwcbl>( (with 25* caustic loda lohitioi) ihiaa'tum fnw u «Hoy </50% tJuauBvan »sd 50% nicttL M« u»«d u i e»tily« fa
kydrogtoitto*. Xucy *et«I. t tfvuy fny oxul powder, is t dut*ioui fin riii ud if&tet rpoomteuily Ii «ir (S*c 4). NkUl aulytu CSIM muy iaduttM•cddeaa.
Section 2. Ingredients and Occupational Exposure Limits

1989 OSHA PEL 1989-90 ACGIHTLT
TLV-TWA: 1 atf/af

* S« K1OSH. <TEC5 (QR39500CO). for »ddib'oe*I muutivt. nyredbctf

198SMOSHREL
Doj, ionveoout, LD :̂ 10 m(/k|
Cuiaei pi|. on], LD ,̂:
Rat.'ioplttt, TDU:

ie. i»d leu'dry d««.
Section 3. Physical Data
——————— ST
Meltlot Polab 2651 T (1455 *Q
Vapor Pressure: 1 mm it 3290 T (1110 *Q

Atomic Welfibt: 51.71
Density: 1.90 «l 23 "C
Water SolubQItj: lasohtbk

App«Ar«oce tad Otfor. A silvefy-white, hard, miHeable ad ductile meuL

Section 4. Fire and Explosion Data
\ AuioigatCJoa Teaptnrurt; None reported
" : dry pc»^er or uu large amounts of

LEL; Soot | LTL: No
I'Busual Fir. or Explosion Rtards: Nickel is combt-nibk at dua or powder. Xaoey nJckel inites spootaaemtly ia air Nickel urtx»«i
CV5D5 Co&ctio*. No 22«). a nj,rJy to»je lutiuoce. aay fora BDder fi« condition. *«•>•««& » «. N«kel carboayl
Special FVe^btJnjt Procrtures: hoJau haurt area aad deey cotry. Since nickel dcit or powder ii toxic if khaled. wear a self<ontaiaed
brtafluai apy^m, (SCBA) w,d. a f«D facepiec* operated in fte pressure^emand or pou'tive-preiraT aode *d Ml protective equipmeai Be
awart of runoff from fire control metods. Do not release to sewcn or waterwayi. i™«« «equipment »e

Sections. ReactfrityData
SubQItjToljTaerlarloB: Nickel is ruble ai room tenperaftut fa closed conuiaen uodg aomal norage and haadlint coDditions Hazardouspolynxrization cannot occur. * ^* waa>mai- n«*reoM
CbemJcal iBcoopatlbDltJefiWclel caa react violeafly with flucriae, immonJum aitnt*. hyd^n, * dioxaae, perforok add teleniuo, sulfv
ainmoma. hydxaant, phosphoro. and btaaiua * potassiua chforate. Nickel is also incompatible with o«ida»ts. Raaey aickel catalysts aaT

-S£S3.̂ ^^
Conditions to Avoid: Avoid incompatibilhie*.
Haurtfous Product* of Decomposition: Thermal oxJdati«t decoapotilioB of akkel caa produce hijhly tout nkkel carboayl



No. 723 NictelMcai t/90
Hazard tly. • hsman carcinogen (Group 1) and an anticipalef tunas «tnrim>|ea.

: t** »-Uh chronic exposure may cause aasal or lung eaxar m busnu. The
U i . • 4 1 >

»t~ d « n t i , 0*k*&V a pink fr.hr erythema wi* pcrulairrm andof *•IDS A£_T» i»»«» "i »•"••» • — — -—i
____ ._ ... larySrapd lung may abo dcvctop.

^I^SI^^^^^!S^^^ «» irritation (wiO, nonp^ductiv, cough, npid **±* ;,
*ev£^^tjJ#^vw (SJever, flu-like sjl?c=a I artaM. mfi amoabon of the lucgs (oonufecbous pneunxa). r* e ----. ^^tght^s). lae^fume rev« tenu^i , ^^ -awu.: caw« 'm-ckel ilch.' Ingesting 1ar|t doses eaw«s nauu. •onr-rrt. aad tarrbea.
jnutjo*. nausea. ̂ ^"JlTr^eo^t e« aue >»->«' setsitiza]>c«. Symptonii of secjiSulioB include akkel ter-nraa with eeama-
^^ ffitSSSSJ ft^£SfSteafter? sS 5=Bi«de iata_ioc exris^re can cause chronic pulmonary Lriaaj-, cteonk fciciening
^i^8 J^J^SSeforSnSSrS sinulfeb^sEJ (3oo or u=?.ainD«i of the sense of smell), and pefora&e of the siusal scpcum.
^£^\£2™£^£™™^**^^^^'«*1*-

flooding amounO of water until transported » aa nxr^ftocj medical
)Batt of water for at katt 15 min. For reddened or bBsiertda akin, consalt sf*cQity. Consult a phyiituu nm,...—^.

Skin: OuictS remove cooUamated clothing. Max wii ^Dodist
ph^tkiu. wash affecusd area widi soap aodwatet- ._„_ .T«_.v .--..^_

Section 7. Spill. Leak, and Disposal Procegduret "
Spill Ixak: ̂ nriK- ««fetv eenooseL evacvau remove all h«t and ignition sourtei. and provide rrai n-rnum explosion-

aad dentil contact Avoid dust gtneratfoB. Viicf acaEnarkiuieell.
compJ«int MWid pietey, «tih s f i l .15*̂ )0 notv ,

^>, toomkk Quantity (RQ): 1 ft (0.454 kD f per Ck« Wm Ace . Sec. 307(.)]

^
mkot (29 CFR 1910.1000. T^k ZS-

Section 8. Special Protection Data

,

•I its source.̂ 'Safety Stations: Mile svaZaHe it Ove wort are* fcjg
CoaUroJcate^ Eoulpnxnt Neva wear COB'JCI lecxi

aad, if aecet-
-.-., , ,— . - ..wearaa
V^V_)nofp

skin contact.to c lo'-ait aobone coacettrab'ou belcw 2« OSH.4,\ PEL ACGIH
telo Q* vorl BEX* by coo rolling ft

tt. Xeaovc (his
aac? ervufc sta^ons, i tfery'qoick-djtoch sho«en, aad wu>J=«

cae z s ox *ol area: soft lecsct say absorb, aad aD !cns«* coocesrve, a
froa your ihoe* aatf e^uipoent. lacader mu. ;r.au< dodiiej before wtarint.

Coouncnts: Never et, driak. v spcke k work areas. Pnocace g»6 pencmal hygiene aner using thu mi'xrlal, especiC? be/arre eating, drintBt
sookrog. unng the toOe*. or applying cosmetici.

9. Special Precautions and Comnroeoti. ____________
Ktoutreme BIS Sion - tighUy closed cctaaa oa a cod. dry. well-vcatiltied area away from tocompitiblt saariali ̂  fSee. 2). P

gai physical d»=tg«. Store Raae, akld nxSer aar. ̂ mas or w_w fa tightly closed eontainen away from beat or ig=-» OTBCM. acids,

a!l pwsible expci=« r» po«Stl carctoogens. Avoid vapor inhalation and dermal «t_a.
r. Instil* a i«Fr«rT7 P««ti« propun that includes regular training, maJnleecea. fcj

Uim only »iA

aad hocr'fr-smg pneedorw.
^ p««i- ̂ e*£ ««niaatk«. that e«aph«J« the ft* .asal cavities, ed tefr- including a 14" ,

IT d*il roentgenogran aad nriae nfckd Aeewisfxti.

1O Hazard Class: 42
.4>No.:UNl»7l
1MO Label: SponUseonsly eombosdbte

Packaging Cro-p;B



From Genium's Reference Colleciiocn
p Ctfmum PuWishinj ComoratJoo ocn

II45CaiaJvn Street
Srhenecudy.NY 1^303-1136 USA

(511)
MERCURY
(Revision C)

d l

ftrsl. rTV ^ ' "*"OI1V"; «od for cinacueiSS^ssrCoItei("J "*"*'**>*%

Marvy. CAS No. 7439-974

SON~OEIiICAL~DATAT
- Point: o73T (357'Q ——'———

Spodlk: Gravity (R.O . I): 13^45 « «f (̂ O-Q
* »PO€- Pressure 0.0011 Ton at 777 (25X)

OSHA PEL"

Toiidt.v Data'

,PoiaL. .37>9yF (.3|

__

IncompaclbmtlfB Haartous

-»«•»* cocoon,. l.canBO,Unde,toh«^o«,

«<=-».,. A.*, —— ̂ .^

i »,' »• c:«»iC««t» _
»»ll I M< •• T^^—'-—? • 0*«. ?T ?.?:.»*T-< ̂ -Satjr » ;



TFrriON 6. H E A L T H H A Z A R D I N F O R M A T I O N
McrT-.rv :* sv. fcvied »$ a cxe.asjea by ux .S FP. IARC. or OSHA. —— ~. . .
!S».mrr-ar> of RI*Ls: Mereary is »cry tr.ic due to iu liquid and fit solub.inv. brk *f chvge. ar* rvcwbrant pfimeab.l.iv h -, ,

*»apoe arc rapidly absorbed by the in.maranes lining jheresPtratoo "". *« gajiromiestmal (01) tract, and the skia. Mcrcsn is a
urawcen (causes physical defects » embryos). Medical Condltloo. Accra* altd bv Long-Term Exposure: PrecxaiiM
_.^,.«. «f ,K, ,„.«, m,M «« * .«.,«- P^virf, Brtpi^ae,,, iod *£,;< medicarexarns*tmphasizJngPthe target orjic^^

»».».-.-•-. .._ ..„-._._ ,,_.,,..., ........ ..-—-»?"~uv»« piwicnu. ie»i 01 tooccnirauon. Depression, orowsiness. ia::t0e.
:csomnia. bss of memory, lidoey problems, eye ksions. vision disturbances, sort mouth aod throat problems with the scesc of am or
smeil. nr»f pic edv aasa! nf1im.-s3«..Pf, le»s of weicht or appetiie, poor hand-eye coordination, awkwardness, and unsvadiimt. as well as
ocrznanas. Fl RST AID: Eje*. Isunediately flusheyes, including uoder the eyelids, tenth but thoroucWv with plcstvofruaaiat
u ater for at few IS minjiies. Skia. Immediately wash the affected area with soap aod watei'because of uSc increased exposure from

.mouil)
should be tied. Chclauoe ihcrapy with d-peolctllami&e'iBay also be indicated. ' "•"" " ""* ' """"* •——"v j *D e *re9

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
mtcTicat assistapce for fur ther i rea tm«m. observation, and support af ter first aid. Treatment of chronic mercarr
poi-tonins requires expert medical care. At Ihe rtrst sltns, lnia«d?aiel« remove the exposed person from furtbe'r
exposure and have bim or her tiarntned and treated by a phtslctao trained la occupational mercury polsoninf.
<;ttrTION 7. SPTLL. LEAK- AND DISPOSA

mercury are used IB the workplace, oriued. poor spiD-aaeuenxai planning
pump and an aspirator bonle with a looj capillary tube. For finely divided me. . . . 1 mercury i o ioafcessfble cracks', comers, etc., treatment with
caJci'um po!ysuiTid: aod excess sulfur is r«omraeod«f to cooven (he laercury globules into mercury sulfide. Vacuum cleaners may be used
if ihcv are equipped with specially designed mercury-absorbeoi cihaun A)-.en. Collect the oxrcury into tightly sealed containers for later
dispo'sal or reclamation. Oeasup penonnel must use the recommended per SOB tl protective e^uipmeot (see sect. I).
Waste Disposal: Consider reclainaiion,recvcUnfc. or destructipo rathej^;thao disposal io a laodfiU. Do oot pour mercury dowe a drain.
Stcrcury is very ha.*nful to the tcvuoanxnL Contact your supplier or a licensed contractor for detailed recommeodatioBS. Folio* Federal.
state, aad Iccal regalauoas.
OSH A Desisnatlou EPA Designations (40 CFR 302.4)
*Jr Coaumioaat (29 CFR 19010.1000 Subpan Z) *CRA Hazardous Waste No. U1S1

CERCLA Hazardous Substance, Reponabk Quaatiry: 1 Ib (0.454 k|}*
•Pc the Gcan Water An. f <07 fa); Clean Air Act, j 113; and Resource Conservation and Recovery Act, f 3001.
SECTION 8. SPECIAL PROTECTION
Cog; l**: Always »ear proif ruve eyeglasses or chem-cal safety gogglet. V>t>tte splashing of merciiry may occur, wear a full face shield
or sp!uh guard. FoOs* OSKA eye- and face-protection regulations (29 CFR 19)0.133).
Respirator: Use a SIOSH-approvee* respirator per the NIOSH foeta Guidt to Cltmita!Haivds for &t maxireuo-use concrairations
and'or LSc exposure iimiu cited 10 sectioo 1 FoDcw OSKA respirator regulations (29 CFR 1910.134). Other: Wear impervious gloves.
boou. aprocs. gauatleu, eic, to prtvent acy contact with mercury and the ikin.
Ventilation: IssuL* and opt.itr genera.' aad toca! veou'Iatioe sysuaa powerful enough to contiguously maintain airborne levels of
mercury below (he OSHA PEL r-aatfvd cited in section 2.
Safety Stations: Make emergency eyewash stations, washing facilities, aotf safe'.youick-drtoch thowen avaDable ia work arras.
Contaminated Equipment: Comact lenses pose a special hazard. \at '<c«i c»> absorb imaau and all lenses concentrate them. Do
rvx wer caflLact keses it any wort area. Remove coouaitated clothjeg «nd lauocer it before wearing it again; clean mercury from shoes
ane* equiprnenL Scparne w^rt arrf sutet eloftes; store work cteAes ia special locken aatf a.'* ays shower before changing to nnei clothes.
Comments: Practice good perusa! hygiene; always wasa thoroughly a/ter using this material. Keep it off of year clothing aod
equipraeau Avoid mnsfening it jrom your haods io your mouth whUc eating, drinking, or smoking Do not eai. drink, or SAOCC ie any
work area.
SECTION 9. SPECIAL PRECAUTIONS AND TOMMENTS ~ .• -=^ :^
Storage Segregation: Store mercurj in a cool. dry. well-ventilated area in tightly closed unbreakable polvcihvJcne containers.

* *n:aioc:s from physical danage,
Special Ha ne?liBR/Siorage: Cocstnct storage areas 10 *«%f smooth, bard, oonporous floors with no cracks or spaces to that spilled
mercury jk/oulcs do not form ia inaccessible a/cas.
Comments: Meitary evaporates slowly, but if h is spIHed k caa fora many tiny globules that evaporate much faster than a sint!e pool
of it will. In an ucvemflated area, significant coocenu aiioo of mercury vapor can develop from this enhanced evaporation effect This
poisonous vapor is particularly hazardous if breathed ova a toag period of time, so ipilh or releases of mercury require very meticulous
cleaning procedures.
Transportation Data (4* CFR 173.101-2)
DOT Shipping Name: Mercury. Meul DOT Label: None IMO Cta*«- I
DOT Hazard Class: ORM-i OOT ID No. NA2IW IMO Label": Cohesive

R«r*r«ncni: 1. 1 1. 3L ?S. I***. 100.
Prepared by PJISoc.BS
Industrial HvRieneRevi^-.DJ Wilson. GH

: MJ H*a«. MD



J.TBaker
••

J. T. Baker Chemical Co.
222 RS2 Elh°°J Unt Phiiriossuffl N j. CSS65

- Emergency T«ieohone - (201) 659 2151

N2920 -02
Effective: 09x03x86 Nickel, 1000 ppm (0.10C*

SECTION I • PRODUCT IDENTIFICATION

Product Name: Nickel, 1000 ppm (0.100%
*——--•-• Ni in HN03

56.70
00000-00-0
6936

Formula Ut:
CAS No.:
Product Cod«»J

Is»utd: 09/04

PRECAUTIONARY LABELLING

BAKER SAF-T-DATA'

Laboratory Proteetiv* Eq

n.««v«iLiTY

£30

Precautionary Label

POISON! DANGER!
HARMFUL IF SUALLOUED OR INHALED

CAUSES IRRITATION AND KAY CAUSE BURNS.
CAUTION: CONTAINS NICKEL, CANCER HAZARD.EXCEPTIONAL HEALTH AND CONTACT HAZARDS - READ MATERIAL SAFETY DATA SHEET

Do not get in eyes, on »kin, on clothing.
Do not bre*th« vapor. K««p in tightly closed container. U»« with adequate*
ventilation. Ua»h thoroughly after handling.

SECTION XX - HAZARDOUS COMPONENTS
!•••••••••••*•••••••••••••••••••••>

Component ;AS N
NicVel
Nitric Acid (0.3 Holar) 0-1

1-2
7440-02-0
7697-37-2

SECTION IXX - PHYSICAL DATA
Boiling Pointi

Melting Point:
100*C C 212*F>

0»C ( 32*F>
Vapor Pre»»ure(mmHg>: NxA

Den»ity(air*l): NxA
Continued on Page: 2



J. T. EBaker Chemical Co.
222 Pea Scree- _i-aoe PhiidpsDurg. N J 08865

ecf»or»e •• (201) 859 2iS1
ff (600) 424-9300

=*ttpen>t Center t (000) 424-S002

•-•2820 -02 N I C < » A : , 1000 ppm ( 0 . 1 0 0 % wxv) p.a.. ,
Effec t ive : 09x03x66 . ..?! ' ?Issued: 09x04x86

• * i

• • «

»«2w-., (Butyl Acetate-1)

3olobility(H20): Complete Ci=n all proportions) % Oolatiles by Uolume* 100

Appearance & Odor: Clear, pale green solution.
SECTION 1U - r?IRE AND EXPLOSION •••"•"•••••••••••••••••••

?1 H Point: NxA

"lanrmable Limits: Upper - NxQ % Lower - NxA %

?ire Extinguishing Hed^f
Use) extinguishing media .rrrropri»te for surrounding fir«.

peeial rire-Fiohtiny Prpeed=rM1
Fire fighters should uear proper protective equipment and s e l f .
breathing apparatus with tell f.c.pi.ce operated in positive pressure mode,

Toxic Cases Produced
nitrogen oxides

SECTICK V - HEALTH HftZftRn'DATA""""""""""""" "" ————
...................................... mmmm*mmmmmmmm»»mmmmmmmmm

This substance is l i s ted as >Tr .anticipated h«m»n carcinogen, lARc"""""""""""
=robable> human carcinogen (Crc=.prs 2A and 2B) .

C ppm)

C ppm)

Z List: No OSHA reg: No

Limit Ualue

:«rmi»sible Exposure Limit (PEL:;: 1

;areinog«nicity: NTP: Yes I^RC: Yes

*f facts of Overenpesure
Vapors may be irritating *s skin, eyes, and mucous membranes.
Contact with skin or eyes iraay causa severe irritation or burns.
Zngestion may cause irritation and burning to mouth and stomach.

•edieal Conditions Generall a r - r B
Men* Identified

Of Entr
ingestion, inhalation, eye rsontact, skin contact

Cc—.tinaed on Page: 3



J. T. Bakcer Chemical Co.
i.TBaker 222 Refl School L»-«

24
Ph.ihpsbu'Q. N J 08865

6592*51
Che-rrtc • <»00) 424 9300

N»tion«l Rn jerque Center i (800) 424-8802

-02
ffective: 09/03x86

11000 ppm (0.100* ti/v) Page: 4
Issueed: £9x04/66

SECTION ix - ST:I-«SE AND HANDLING PRECAUTIONS

3AF-T-DATA™ Storag* Color Cod« : Uhit«

S e c i a l Precftui ior>»
Keep container tightly elestf. Stor* in corrosion-proof area.

SECTION x - TRANSPORTS: ::ON DATA AND ADDITIONAL INFORMATION
•>OHEST1C ( P . O . T . 1

'roper Shipping Name
*az d Class
JN/^.4
-abels
?eportable Quantity

INTERNATIONAL (T.H.O.)

Propar Shipping Naina
•T-'d Class

JI
La..is

Nitric a^iid, 40% or less solution
Corrosive -material ( l iqu id)
NA1760
CORROSIVZ
1000

Nitric a^iid, solution
8
UN2031
CORROSIVE

• Not Applicable or Not

The information published in tVi» -material Safety Data Sheet has beer^ compiled
From our experience and data pr«*t--ted in var ious technical publicatiian*. It is
the user's responsibil i ty to deter-rrine the sui tabi l i ty of this i^f or-mat ion for
the adopt ion of necessary sa fe ty prr tsaut ions. Us reserve the r ight te revise
•taterial Safety Data Sheets peri:d^rsally as new informat ion become* **v»ileble.

— 1LAST PAGE —



I
Genlum Pubttschlng Corporation

IHSCiUiaJynScwt
Schenectady.NYY 12 30 J-18 36 USA

Material Safety Data Sheets Collection:

Sheet No. 713
Lead (Inorganic)

Issued: 8/90
Section 1. Material Identification 32
Lead (Inorganic) (Pb) Description: Exists widely Ijnrooghoc: the
is galena (lead sulphide). Lead mineral is sepanatf ^7»a crude ores by blast-furcace smelting, droning, or electrolytic
refining Lud is used mostly ia manufactunog ccngc. t baaerio. OCter uses are in manufacturing tetraethylkad and bo

to a number of ores. Its main commercial source
tic
both

R
I
S
R

0
4

G«OlUB

asa
HM1S
H 3
F 1
R 0
PPG*

Caotfoos: Inert we ItoJ isapoUnt naimic /OMO* \. Orgiaic lead (Tor example. letnelhyl lead) has severe, but different, health effects. * $«e. I
Oc«3pa5ooa] lead poisoniag is due to uthalatipe of iusut aad ferae*. Major affected organ systems are (he nervous, blood, aod reproductive
r-Ttenn, aod Looeys. Health impairment or disease =ja»y muJi torn a severe acute short- or long-term exposure.

the corrosive gases aad liquids uetf x s solfuric acid sanufacturing. petroleum refining. natogeoatkTa. *_.
fcca-joc. cxnctioa. and cooeeesation. aad for i-n» and aioek radiation protection.
Oiaer IMtgnattou: CAS No. 7439-92-1. kad cxdc:: kaf sails, inorganic; meullic kad; plumbum
Maaofactiu-er: Contact your supplier or dislribucr. CCoomi fte tees: CtamcdWei tuytrj' Gmdf* for a suppliers list

Section 2. Ingredients and Occupatfoonal Exposure Limits
Lead (monanic) fumo and dusts, as Pb, ca 100%
1989 OSHA PELs (Ltad, laor-
tAlc tompounds)

'

1989-90 ACCG1H TLV (Ltttf,
toornaV, fiioraes aad dusts)

Action Level T*A*:
29 CFR 1510.1025 Lead Standard
Blood Lead Level: 40 ng/100 g

1988MOSEHREL
lO-hr r»'.\;.:

1985-MToxkIt7DiUt
Human, inhalation, TC.: 10 uf/m* affects taso-oiotestiaal tract

aod livtr
Human, oral, TDU: 450 mt/kf mgesled over 6 yi affects

peripheral and central nervous systems
Rat, oral, TDU: 790 mfftf affects multijeoeratjoo reproduction

• ASJOC kvel »niiei to employee exposure without «jwd tx u> iccpim * at*.
* Sec MOSH, KJECS (OP525CCO). for tdditioctl BCJLV*. ;. repredu-tiv*. aad toxkity data.
Section 3. Physical Data

Point 3164 'F (1740 "C)
Mettlnt Point: 621 J *F (327.4 *Q
\apo7>ressun: 1.77 mm Hj at 1132
VVctxft?: 3 J cp at 621 J 'F (327.4 *Q
Af peanace and Odor Bluish-while, sOvery.

* Ltad Caatvet ooit utfly B a to* pH.
Section 4. Fire and Explosion Data

MolKular Wctebt: 207 JO
'Gn%1ty (20 'C/4 'Q: 1134

Water Solubility: Relatively insolubk in hot or cold water*

soft aeUL

Potot Note rtporud >' Tf mp<rarurt: Xoae rcponed j LEL; None reponed ' tTL: None reported
fc———. .--._ LV4-> chemjcai carboc icTatidi. waier sprij. or foam io extinguish fire.
i*j Hre or Eiplostoo Hazards: ramcaile too a ocderve}\ explosive ia the form of dus: when exposed to heat or flame
1} FV«-r«b6o{ Procrduns: lso?atc hazard ara a aad dez> e&8> Since fire cav produce toxk fumes, wear a self-coouiaed breathiat

^•t* *s* (SCBA} wiU-. a fuC faccpiece cperautf a ie e pmsvr-dcsaad or positive-pressure mode aad full protective equipmcai Be »»« of
nooff from Tire coetro! methods. Do not release r sc««rcn or *-aier»-ays.
Sections. Reactivitj Data________

Lead is stable at rooc *:. . ntnt b closed contaioers under nonaa! storace aod baodbM coeditions 1: tarnishes on
io ar. Hazardous polvmeriutiog canaet OCJBU.

CVtmJcjJ Locoopatlbnttles Matarei of hydro|es penroxjdc * Vioxaae explode on conuct with lead. Lead is incompatible with sodium azide
arsonJua, di&odiuo aceryb'de, aad oxidaatt. A ncksji ntcDJce oe i&Jooo msv occur with cooceutnted hydroten peroxide cWoriae thfluoridc.
sodiKa ac«i}Ud< (with powdered lead], ammooiss atonic (bete* 200 XT with powdered kad). Lead is attacked by pure water and weak ortanic
acids m (be preseacc of oxy|«j Lead is resistaa: K vv wtier. bydroflooric acid, brine, aad solvents.
CocxUtfoos to Avoid: Rubber ftoves coouiniaj lead ~ooy igosv is nitric acid.

rrodttcts of P»compoilttoo; Therca: oxmdtti\< 6>cocpCB't»oo of lead can produce highly toxic fumes of If ad
Section 6. Health Hazard Data

: Although the KTP aod OSHA de aout list_.< , ._ . .__. . — ... _. —._._ ——.—. —— _ . ———w._,theIARCb'sisit as probably care iaogenk to humans, but having
human evidence. However, the litertare rereporia buiaacn of lead-induced neoplasms, both benign aod malignant, of the kidney aad

_ m laboratory rodents. Excessive eapcsare t to lead has renlted ia neurologic disorders in infants Experimental studies show kad has
._,—._jve aad teratogeak effects ia laboratory arirnmUs. Hooaa ma> aod female reproductive effects are also documented.
SojDjmaj-j of Risks: Lead is a potent, systemic DRsca a that affect • variety of organ systems, including the nervous system, kidneys, reproductive
sysvnx btood formation, aad gastroiaiestiaal (Gl) r>seaco. The most important way kad enten the body is through inhalation, but it can also be

fied wtet kad dust or unwashed haads coea=azaie'X food, drink, or cigarettes. Much of ingested lead passes through feces without absorption
to body. Adults may absorb only 5 to 15* of cgeesud lead; chSdrte may absorb a much larger fraction. Once io the body, kad enters the

KB aad circulates to various organs. Leaf ecccccnte* aod remains m bone for many years. The amount of kad the body stores
____ as exposure continues, with possibly CT-n'ainiive effects. Depending on the dose entenag the body, lead can be deadly withia several
d«vs or affect health after many yean. Very high dnes s tan caue braia damage (tncephalopathy)...• .,... **—^1^... •__....^»._»———— • —i _—— --——-- _ _ - - . - - . - - ••-——— - — - — — - - m m - - —- -« —r — -- —— ——. •unvi2 aervous systemdisoroen (e.i..eptkpsv neurooathies) kidnev diseasei.
tigh_bkx>d pressure (hypertension). WerUliiy. o£ cesBxt, Lead-iadcced aaemia aad its effect on bloo?£esssut eaa aggrava^wdiova^Iar

__________Conlinut on neapogt



Lead QnotgmiQ B/90__________
I Section 6. Health Hazard Data, continued
* ^_-----*——-~ *t—.* *_»^__v*1 •*_<( t-MJf-ktfff-il t*_»nMii* *«*•«_>«Tarcct Onaas: Blood, ccsival aad peripheral nervous systems, kidneys, and gastrointestinal (GO ttt. ————

•rtawn Entry Routes: h*daboo. mgestJoo.
Acs* Effect* AD acute. sj-arHenn dose of kad could cause acute eocephalopalhy with seizures, coma, and death. However, shon-ler*
CBjpomvrei of this magnfo-lc are rare. Rcversibk kidney damage can occur from acute exposure, as weD as anemia!
GEraofc Effect*: Sympio-B»«f chronic long-term overt xoosure include appetite toss, nausea, metallic taste ia the mouth, lead line on tincivalrm_A titiue e/HMiieiitfML. Mxietv. anemia. eaDar of me face and the *v* imnnXt .,,...:J.;.-_,i~... „...!._"' .•iy"_r!?Tl T^ 7° *>D*JT-_» ......... «/ i f —; ——— -7—• —•— -•»•—i——•••.•••«•» wv*u<* ~»», B«U»C«, LDCLiuic uuic IB we Bouuv. tea£ line on ciavivu

I tissue, constipation, ajmety. anemia, pallor of the face aad the eye grounds, excessive tiredness, weakness, insotnoia, headache nervous .-
..——iry. fine tremors, acavtoeu. musck aod joint pain. «d colic accompanied by severe abdominal pain. ParalysL^fTrist aad tes oftS
anUe utensor muscles IBM eecw after years of increased lead absorption. Kidney disease may also result from chronic overexposure. bulfew if
any. symptoms appear tM_£wim kjrfDc^auc h« occuned Reproductive damage is characterued by decreased sex ItSSSSnSSS'
sten&y in men; and decre«ed fenflit>'. aVnormal menstrual cycle*, aad miscarriages ia women. Unborn chiMrenrniy suffer neunlotk^mJtc
t̂̂ Ŝ̂ eotoaitCdeeS *"°a ̂  P°ii00i°£'' ***** WluU k ™»*>t'*» SSfiSV

FIRST AID
Ejes: Gently litt the cyeBfc aadfluA immediatcl) and continuously with flooding amounts of water uotfl transported to an emergency medical
facSrj. Cocsult a physics—* immeaiateiy. . . .. .
Stte CK^V> remove eoeomnaied clothmf. Roue with flooding amounts of water for at least IS min. Consult a physician if any heahh

taittts develop.
a: Remove expMed pepon to fresh air aad support breathing as needed. Consult a physician,

.-.«.«-: New give auj*jn| by mouth to MI sncooscious or convulsing person. If large amounts of kad were ingested, induce vomiting withIpecac syrup. Consult a pojmcian immediately. • ^
After flrst aid, get ipprojarlatt m-pfant. paramedic, or community nwdlot support.
SHM.___^«.-*. -t»-«*. •?*» if*i M mntlm tfvkf**M VTA-MJ! «.-•»'.... •-«--•- 1-_.J t«..t J*ftLA\ _• ' '_ ._ ._

Section 7. Spin, Lea*, and Disposal Procedures_____________
,>OVlnk: Notify safety fenoooel aad evacuate all unnecessary personnel immediuely. Cleanup personnel should prouet against inhalatioo of
fun of fume aadcooiact with skjs or eyes. Avoid creating dusty conditions. Water sprays may be used in larie ouutitks toprevent the forma-
>:«_jjr^n« n#*nuB fnrrtnfc tuc>i u vafuumin* ^U'ilh an >nnmHnal» R1l»r^ <w u.»i »^«.«.V» _:.:_:... j.... 5:-.?-_:_ ^.. / .. 7_ -*"1*™
material into closed cont

c andcooiact vcith skin or eyes. Avoid creating dusty conditions. Water sprays may be used in large Quantities topreveat the fc
Ckanup nxtfwfc such as vacuuming (with an appropriate filter) or wet mopping minimizes dust Jispersioo. Scoop the spiDed

> ctoied contaia-n tor dispojal or reclamauon. FoDow applicable OSHA retutaCons (29 CFR 1910 120)

Lfe-ri as a CERCLA Hazardous Substance* (AQ CFR 34U.41 Reponabk Quantity (RQ)
SAJU Litre oely Haiarrfow Subsunce (40 CFR 353): Not Kiurf * ^
Lenetf as a SARA Toxic Ohemkal (40 CFR 372.65)_ _ - _ . — . - -
OSHA DestgnafloBS

' as Air ConumnuaM (29 CFR 1910.1000, Table 2-1-A)

Section S. Special Protection Data _____________________________
Gooses: Wear preiefuve cyeg!ass*s or chemical safer> goggle*, per OSHA eye- and face-protecOoo regulations (» CFR 1910 133)
Rc$<ntor. S«l profeiwiearadvKe poor to respuator selectxw aad use. FoDow OSHA respirator regulations (29 CFR 1910 134) and if neccs-
"3s*** * MOSH-apsfB-a* respiraioi. For emergency or BOfireuUw opentioas (cleaning snffli. reactor vessels, or storage tank*) Wear an
SdlA**'v'A*-ir*^'&™f#'a"*kninoxen-&x**<^\r. ^^.
Oi-tr. Wear im^rnous gfcvet. boots aproni. andgauntJeu to prevent skin eoeac. Prottctive cloShing cade of icaa-made fibers
ivn-ai, pie au, ot jcc ket» «uuc J«s dun from kad. *
Vctrf-Moa: PTCA »de icoe-*: and teca,' ventL'atipo systems to maittair airborne concetratjoot betow the OSHA PELs (Sec 2) Loca! exhaufl
vcet£*tioc '

Suriou. Mike n-a£abb to SK work area tme-jtoc> eye* ash Rations, safetyquick-drioch sho»en. aai wtihia* facilities.
Co»tamlMt-J EUju:pa>e«it Sever »«» cooler lenses in the work area: soft keses ma; absorb, aad an kues concceirau irriuatt Remove this

using this material, especially washint hands before«ii_.dhclung,snobnt wag the totkt, or applying cosmetic*. • *^ ' * "*
safer*! from wu: shoes and equipment. Launder conramiraifd ckrthmg before wearing.
roAMOts: Neve eat. drick. or smoke o> work areas Practice good personal hygieneaher i
eati-g, Aheling, soobnc. «»->g die toikt, or applying cosmetic*.

Section 9. Special Precautions and Comments
Storage R«utr«m«ots: Si-re in tightly closed contaiaen a • cool, dry, wcll-venblated area away from all incompatible materials, direct
iuaStth. apohea! aod igaMaa joonrci..
Ca«fi«crmg Cootrofc Ejdkcate wcrker about VaeTs nazards. FoBcw aad inform employees of the kad standard (29 CFR 1910 1025) Avoid ia-
h i c * of ad dus: and ftraet aad iagestion ofka. Use oaly with appropriate penonaJnroiective gear andieau v«ntfltk» I lDstiBita

that includes regular traiting, maintenance, ins?«tioB, and evaluation. Aprotection prpyMthat includes regular traiting, maintenance, ins?«tioB, and evaluation. Avoid creating dusty conditions. Segregate
uefb-ada eonum»n»ieef«.m». Take precauboos toprctect laundry personnel. Practice good nenona! hygiene nt hou«keeping proSuns7
For a variety of reasons. Ac kad coocentation in workroom air may no* correlate with the blood lead kvels u individuals. ?"**»>«*•

t. employee cooelaiats, aad physician's wntuo opinions for at kast 40 yean or duration of
lead level (PbB) aad tine proioporphyrin (ZPP) are useful iadicaton of your body's kad

w 40 pg/100 g of whok blood. To minimize adverse reproductive health effects to narents ai
eaptoymeot plus 20 yean. Measurement of blood 1 _ . . „„-_.__r..__„,.... _ l_. /__...H^MI,,.™ ,««»««,,«»
aS»6pe kvel. Ma&tate wA«r PbBs atcr betov/4p Mg/106 g oUhoJe blood. ̂  minimize «lvene reproductive heafth effccttto'i^nfi
dcvcfcf ing feru. maintaia ske PbBs of worken mtendiag to have children below 30 ug/ 00 g. Elevated PbBs increase your risk of disease i
0V toagc vo« have elevual PbBs. the greater your chaace of tubstaatial nennaneal ft&age: ^^^ J0wr n ^^^

Traasportartai Data (49 CFR 172.102)
MO Sblpptof Name: Leaf compounds, soluble, *4J.

fOBaxardaasKU
1MO Label: Si Andrews Own (X. Slow away from foodstuffs)
IMDC Packagtag Croupe •

oi RrfrrtnceK X. 31.73.14.13. U. 19.90, MO, 101.103.10*. 124. lift. 132.1)3.134.136,1)1.139.141143
M) Allnoa. BS;fc<i»«liiil Hjgt«« »«y««w: 6J Wilsoa. OH; Mtdteal Kt>1«w: MJ Upfil. MD, MPH. Edlitd by: J» Sruan. MS



Genlum Publishing Corporation
lUSCatalynSbMl

Schenectody.NY 12303-1136 USA
4511)3774134

Material Safety Data Sheets Collection:

Sheet No. 148
Manganese Metal/Powder

Issued: 9/85 Revision: A, 11/89
Section I. Material Identification 30
Manganese MtUVTowdtr DescrlptloB: A-metalfic element associated with iron ore* such as pyrolusite, manganitc,
piilomclane, and rhodochrositc found mainly in open-hearth slap. Mengmese is obtained from the reduction of the oxide
with aluminum v carbon. Pure manganese is obtained electrically from chloride or sulfau solution. Used in ferroalloy*
(steel manufacture); foe w*|on buffen. rock cnishen. taDway points and aots'm|s; as a purifying and scavenging agent in
meial production; ID the manufacture of aluminum by Toth process. dry-cell batteries, glass, welding rods, inks, rubber and
wood piesen »tjvej. paints, and ceramics; high-purity lah for various chemical user
Other Designations: Manganese; coOoidal manganese; msgnaeat; Mn; CAS No. 7439-96-3.
Manufacturer Contact yov supplier or distributor. Consult the latest Ckemitahvuk Bvyvt'GuiJ* (Genium ref. 73)
for A supplier* fiat.

Section 2, Ingredients and Occupational Exposure Limits
Manganese, ca 100%
OSHAPEL
Ceiling linat 5 mgAn* (manganese compounds!.
asMn)

ACGIHTLVs,15W-W
TLV-TWA; S mgAn1 (dust and compounds)
TLV-TWA-1 mgAn1 (fume)
STEL- 3 m g/m* (fume)

MOSHREL.1M7
Ceiling limit: 5 mgAn' (manganese and
compounds, as Mn)

Toxlcltj Date*
Human, inhalation. TC t̂ 2300 ugAB»

• Sec K1OSH. UTICS (O09275000). for edditionil diu with itfenncet to auU|gu'c uit tamoiitentc eg*
Section 3. Physical Data
BoDIng PotDt 3803 7 (209$ *Q*
MttUng Point: 2300 f (1260 *€)
Vapor Pressurt: 1 mm Hg at 2331T (1292 *C)

Atomk Weight: 54J4
Sp«cinc Gravity (H,0 .1 at 39 7 (4 *O): 7 JO
Water SoIublDty: Impure Mn decomposes slowly

Appearance and Odor. Reddish-grey or silvery powder or metal No odor.

and 34S2 *F (1900 'Q boffini, pointi. respeoivtly.
Section 4. Fire and Explosion DaU
FUsh Potot Ncr,t reported I AutoipltfoB Ttmperaturt; • LEL:* |UEL; None reyonad
Cxflnguls&lng Media: Use dry chemical exiingtuhirg agent designed for metal fires.
l*o usual Fire or ExptvfoB Hazards: Manganese dust or powder is flammable and moderately explosive »hen exposed to flame or Seated •
eerteo dJoxJde, Mixnres of manf,anese dust and ahminun dust may explode n air. Ammonium nitrate and mar.ginese may explode when
healed. Fl«rrjT.«i5« hydrogen gas is generated under certain conditkms (Sec, 5X
Sp«cb! FVt -ngDtlog Proctdurts: Wear a self-containecl breathing apparatus (SCB A) with a ruD facepiece opented in tfte pressure -demand er
posidve-prewure mode.

can piticBi t tot exptorioB h«xu4 mitt ravorint eoD<Eooni ofpiniek ria ind tiifccree dan fvjptnioo. The mtnimun txplocm
coaccBtrUMa of MB is tt»25 tojh*. with a minimum ipiMon loaperittiit of Mi 'F (450 *C) Oxyien concenuitioni of Jen than 15* prevent icntfen.
Section 5. Reactivity DaU
SUbDHj/PoljinerlatloD: Manganese if stable at room temperaruie in closed conuinen. Hazardous polymerizao'on cannot <
Chemical lecoopatlblUtles: The powdered metal ignites on contact with hydrogen peroxide, bromine penufluoride. fluorine, chlorine and heat
and sulfur dioxide and heat. It reacts violently with oxidants and nitogen dioxide (NOJ. and incandescenily with nitric acid, phosphorus, and
ru'tryl fluoride. Manganese reacts ikwry with water at 2l*F (100 *C). forming hydrogen gas (flammable). Contact with acids (including dilute
ecids) readily dissolves Mn. with the evolution of hydrogen. Hot. concentrated potassium and sodium hydroxides also dissolve Mn, forming
hydrogen and manganese hydroxide.
Hazardous Products of Decomposition: Thermal oxidative decomposition of manganese can produce manganese oxides.



No. 148 MarfgnescMetaVPowder 11/89____
| Sect ion 6. Health Hazard Dad _• —————————————

"arc iDOgeDJcJtjr: Neither the NTP. lARC, nor OSKA bis manganese as • carcinogen.——————————————————————————
jamarj «T Risks: Ali)iou|k « essential element for can. manganese is also toxic to humans h several ways. Acute or chrome manganeae

«»i*oning can result from excessive inhalation or ingeston. The immune system reacts to acute exposure* with 'metal fume fever.' characterized
by. fever. dnHa, nausea, weakness, body aches, front!.' ieadache, oocuiona} blurred vision, low back pain, muscle camping, shallow respiration,
dvoat drynen and irritation, a dry coug\ a iweet or meaffic tine, and chest tightness occurring over several hours. Regressive and permanent
injury can resuh from chronic, untreated Mn poisoning &s most notable effects an the neurological disorden caused by its ability to mhibit the
chemical transmission of ekesfcal impulses »the cennl nervous system. The lungs may become inflammed (manganese pneumonitiiis), M
reported in woden exposed to manganese ores and co=jounds, Sufficieot evidence prove* (hat in several species, manganese b embryoktha) at
toxic doses. Impotence is a common symptom in gross!) conummaledmea.
Medical Coodftfoos Aggravated bj Long-Term Exposure: Degenerative brain changes, musck weakness, change in motor activity.
Target Orpiac Central nervous system (CNS). respvsary system, kidney*, blood.
Prfa&arj Entry: Inhalation. mgestioB.
AcuU EfTKte rGih-oonceartJon exposures may caa« metal fume foet. with iu onset occurring over several hours. Inhalation of large con-
centrations may cause iranaganeM pneumonitis. This citerial is a skia and eye irritant leading to dermatitis, conjunctivitis, and cornea) damage.
Ckroak Effects: Exposurt to manganese fume ova 6 norths to 2 yean may harm the central nervous system, with symptoms progressing from
headache, restless sleep or sleepiness. perionaEiy chaeps, farftabiliry and inappropriate laughing or crying to visual hallucinations, doubk vision.
uncomroOed Impulse behavior, euphoria, and to abnotea? reaction to painful stimuli, excess salivation, trembling in (he extremities and htad.
impaired watting, and other signs similar to Parkinsaa's dueaM.
FIR STAID
Eyes: Rush anmediafely. mclxSng under (he eyelids, gsiuy Kit thoroughly with flooding amounts of running water for at least 15 mm.
Skin: After rinsing affected area with flooding amouns cf wver, wash fa with soap and water.
nbatatfon: Remove exposedpenon to fresh air andsv^pon breathing at needed

f ngestfoo: Never gjve anything by mouth to an unconscious or convulsing person, If ingested, have that conscious-person drink 1 to 2 glasses of
water, then induce repealed vomiting until vomit is cleat.
AJUr first aJd, get appropriate IB-plant, paramedic, or community medical afttnrton and support

Section 7. Spill, Leak, and Disposal Procedure* . —— ———— . ——
SpllVLeak: Remove heal and ignition sources. Venu1*a jpffl area. Geanup personnel should wear appropriate respiratory protective equipmenT
Carefully scoop spilled material, avoiding dust generate, into a suiubk salvage container.

tsposaL Return scrap tnaterial to suppCer or proeascr for recovery. Conlact your supplier or a Ecensed contractor for detailed recommenda-
oni. Follow applicable Federal, rule, and local regulaiceii,

OSKA Desfe&affcn
Listed u aa Air CotfaminanJ £9 CFR 1910.1 000. TaWe 2-1)

RCRA Hazardous Wan (40 CFR 2*133): Notlstad
CERCLA Hazardous Sufetaace (40 CFR 3014): Not land
SARA Exacndy Hazardous Subsuaec (40 CFR 335): Not Sued
Listed u a SARA Totk Cheakal (40 CFR 37165) ______
Section 8. Special Protection Data
Goggles: Wear pro^tr.« cvt^attes or cr.«mica! saf«« iru^es. par OSHA eye- and fact-proteeiion regu!*oons (» CFR 1910.133).

'
- -— - -. -___.; ' - . - •• •»- — •—- — ---<- — — — — — r——.—.. ..t...«wu v»* ̂ ,rn J7JV.1M/.
Respirator-. Wear a PUOSH-ajproved respcaicr where tzborat cence&n&'ons exued the ceiling Emit. Fume or high-efficiency partkulaie fiber
.espiradrs arc accepcabk for eoDcenraiions up to SO ttj,1uj (250 mffaf with ML facepieca). Follow OSHA respirator r»gutations (29 CFR
1910.134X Far eraergeacy or aonrootiae operationi (e^Jvj spills, reactor vessels, or storage tanks), wear an SCBA.
Waning: Air-porî nig respinion do not protect wodsi m oxygen-eVficien: atmospheres.
Other. Wear impervious gloves, boott. aprons, and gcc^eu to prcved prolonged or repeated skin contact.
VcatOafloa: Provide genera! aadlocal explosion-proo.''entCa3oB systems to mainuia tiibom* concentrations below OSHA. ACCM. and
NIOSH standards. Local cxkaxst ventflation is preferrec* she* It prevents contaminant dispersion into the work area by criminating it M its so
(Ceruum ret 103). Consider Ac dust explosion potou-a! of finely divided Mn powder when designing exhaust ventilation systems and oma
process eqafcaenl (ocontaiBbeivily dust-laden ah.
Safer/ Sutloos: Make araUabk h tfx work area emerjdcy cytwuli sta&ms, safety^ukk^rench showers, and washmg faciliiia*.
Cootamlnated Equipment: Kever wear cootact lerues ki the work area: soft lenses may absorb, and all lenses concentrate, irritants. Launder
contaminated clothing before wearing. Remove this mcjrul from your shoes and equipment.
Comments: Neva cat. driek, a smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking.
smoking, osmj (he toilet, a applying cosmetios.________
Section 9. Special Precautions and CommenU
Storage RequIrtmenU: Store in closed containers in I cooL dry. weB-ventOsted rea away from ignition sources, acids, alkali, and otha——
incompatible materials. Protect containers from physica! eamagt.

ngtoHrtof Controb: Use with adequate ventilation. A«oid breathing dust and fumes. Maintain good housekeeping practices to prevent dust
ccumulaifen. Use cleanup procedures that minimize c\s |enentioa. Practice good personal hygiene. Examine exposed personnel at regular

intervals with emphasis on tht respiratory and central noous system.
TransporUtlon DaU (49 CFH 171.101. .10̂ : Nat bad ________________________
USDS CoOterto* References 2,4.7.1.9. )Z 14,20. S, 27.31.44.47.55.51.81.19.90.100.124.126—————————————————I *•••*•*•* •-»—••••»., »»...»w%»» -t—l *» w. rt ««. «-»,•», •., ••. «*. 1-t, ^», ^^, ^*, *1, B», TV, 1W, 1* ,̂ H/O

Prepared by; MJ Allison,BS; Indmtrtal Hygttee Rtvlew. DJ Wilson. C1H; Medical Review; Wmen Silverman. MD____n
" ' ~ - - - - - - • - . . . . . . . ~ •*M*2»»""»fc««Mi»«filhnwt«tei»«hr«»r»cta<«''ft^



Material Safety Data Sheet
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I M5 Caul vn Street

Schenecudy. NY 15J03-1S36 USA
<51S> 3774155 CCMUM COUP.

No. 23
CADMIUM
(Revision Q
Issued: September 1977
Revised: November 1988

SECTION 1. MATERIAL IDENTIFICATION ' ""
Material Name: CADMIUM ' ——————

Description (Origin/Uses): Used in electroplating other oetals; in dentisw. ia alloys; in BJckcl-cadaJuabaoehes; asd ia reactor control rods. «•%•»••«»

Other Designations: Cd; CAS No. 744043-1

Manufacturer: Contact your supplier or disributer. Consult the latest edition of the OUmiV oJW«a
B*\trj'G*4t (Ceeiua ref. 73) for a list of suppliers.

SECTION 2. INGREDIENTS AND HAZARDS. EXPOSURE LIMITS '"" ——

— •— «^^-™

H.MIS
H 3
F 1
* 0
PPG*

ytfX<^>
Genius

K 1
1 4
S 1

2

>

L | K 4 Oust

8-HrTWA: O.I n(/a*(Cd Fuae)
I CeOiofr 0.3 nyaf (Cd Fume)
I 8-HrTWA. 0.2 s4/a' (Cd Dun)

: 06 =4'a' (Cd Dust)
ACC1H NIC,* 1WS-O
TLV-TWA: 0.01 ing/a' (Cadmiua aad Compounds, is Cd)
ACC1H A2. Suspected Humaa Carciaoget)

ACGIH TLVs, 1991-99
TLV-TWA: 0.05 n|/a* (Cadmiua Dusts aod Salts, u Cd)
TLV-Cefliof: 0.05 afaf (Cadmiua Oxide Fuae. at Cd)
TLV-TWA: 0.05 mf/a* (Cadaiua Oxide Production)
Toxlclrj D*u»*
Human. lohalatioe. LCU: 39 mf/m' (TO Miautes)

•Notice of louaded OiJcje*, Ceoiua reference 116, p. 39.
"See NIOSH. *T£C5 (EU9IOOOOO). for additional data referriat. to reproductive, tuaorijeoic. aad auuteaic effects.
SECTION 3. PHYSICAL DATA

Poloe 14]J'F(767-Q
Mtlttnt Polau 610'F(321*C)
Vapor Pressure: 0.095 Ton at 610'F (321%)
Apptaraoce aad Odon A soft, blue white. EiStable, lusffous

Molecular Weight: 112 Grams/Mole
SoIubOlty (a Water (%): Insoluble
Specific Grtvftj (H,0 »I): 1.642

''Ji ftai caa be cut easCy with i knife; odorless.
Comments: Cadmiua has a significant vajor pressure of 0.000021 torr (corresponding to 0.12 eg/a1)« J157 (157'Q HuUet this
without mirg correct cgoemtg coatrols aat/ofpenosal protective equlpoeat can result ia ovcrcxpoturt.
SECTION 4. FIRE AN
Flash Point and

EXPLOSION
oon

"PATA"
ii

Ji»bia| jmjum eaeUj* bw

source
if it is beiied. As with most axuls. the reacuviry'dusKlouc'-eiplcsioc haurd

L ID fact, flatly divided, powdered cadaiuo oea' us be pvTophoric 0' bures
„ _ . _ _ , -__dioxide,d.'ycKemkal.orsaad art recomaradedtxtiBi

fire's t'Dufftal FV» or ErpTostoc Haunts: Cadmiua dun caa explode duhag a fire. Massive cadmiua i
this pottnu'aJ explc-sioe hazard; however, eerie wort openo'oes tvcY. u friediag. weldiag. *- - —
*-.^*~M •-•'-"•-pctkles-Waratog; Doaotcrutesduicloodofcadmrua;

SECTION S. REACTIVITY DATA
StabiUtj Pol.TOerlMtfon: Cadmium is stable ia closed cootaiaen duricg routine operatjoat Hazardous poNaehutk
Conical racompadbrarles: Cadmium reacts daagemusry with amaotiua nitrate, hydraioic acid. teDurium. aad line (Ceaiua ref |4)
Cond,tloos to A«eM: A«oid dl expcsur. to sources of ignition aad to iacoapatiMe chemicals. Haurdous Products of Decoapo*
tlon: Whea heated. wh«h a likely dunai fires aad work operations such as weldiag aaJ BKhiaiag. cadmiua tcctal caa d/compW muj

SECTION 6. HEALTH HAZARD INFORMATION
Cartlaocenlclt}-: The ACCIH classrfies cadmjum aadits coaroueds u suspected huaaa carcinogens (group A^; the lARC list* isc
as probable humaacarc»oj«s (group 2B); aad fte NT? classifies thea as anticipated huaaa carcbogeT, (grwp b). SuimarVof
Risks: Hcjucg cadmiua meu! produces lateascly ritatiag cadmiua aeul fume. The acute effects of iu eicessNe Malaboa.' which
iaelude severe tracheobroachiLs. paeumoBitis. aad pulaoaary edeaa, are life threateniog aad arc usually delivtd for several hours; fteir
Bond::y rs* is about 20*. Noa/.ut pneuaonria has rtsuited from exposure to 03 to 2 J ag/a^,, fatality hi been reported for fiVe hour!
exposure a: • mg/a' aad for 1 hour s exposure at 40 to 50 sng/a». There is no warning discomfort or immediate irriu.ionfrom expos«tT
cadmiua fume. Acute gaswentenus aod sjaptoasef aeul fuae fever are associated with even lower acute exposure. Svmptoms of acute
overture include excessive stfivatioa a d^r. burnieg throat; headache; aching auscles; coughing; chest tighmss aod'pM; nausea:
chills, and fever ch.Hs; aod fever. Mfdkal Conditions Aggrtvaled by Long-Tena Cnoture: Noae reporul Tartft OreaBs: SL*. **«
respin«,ry ,>»««, .Jdxyv aad blood. Prla.O E.t̂ : "halation, «bn coStact AettTErTeeU: SSuSatUJVu?^. SZZ
Effects: Lce|-ierm. chronic iehala'Joe of cadmiua dust, salts, or fume causes chronic cadmiua poisoni:. chracterutd S a distin-uve
~*~——^ eaphyseea w.th or without rcaal tebulir injury, aecoapaa.cd by the unaary excreton of i pro. W.L- i'no,ec«lr »clf hi



So. T3 CAPSHIM
SECTION 6. HEALTH HAZARD INFORMATION, corn.
o* "*C*>00 to JO.C-10. 7V.sjroica a irself i sigco'farly tvt»evemsle cr.'33:c reacting. iPciSii'.e chrosciocaJ tbcnanots ».-ari ttst^ui
binr bright acv>r.g babies of womcc csposed to cadmium have beea eaud.) Danger Coc'.oved overciposure from cha.'aDce-c u^ses :rre-

•i »k recal tubular damrgc. Caacer, aaesa, eoiaophilia, aaosexa, chroa* rh .̂::is. yello«ed Vseth. aad bone changes have e oerc rc=«.-.cd.
BT»e paiB ia the ribs. backVoae. aad femur is cossaa; dir orders cf calcium metabolism develop; aad liitty s'^rei ard pu lamootry f;^ros:s

have beea described. FIRST AID: Eye*. !r»r-.«!:itely Hi-jh eye*. iac.Virg un4e- the eyelids. g«t!y but tSoreughly wnA Taoaisg i=c-=a
«f manint water for at kast 15 minutes. Skto. Rinse 0* af»cfd area with ftoodiog aaouati of «ater, then wish it wr.*-. srap red wrxr.
wi '"** • _ . , _ > _ _ _ _ _ .« t__V .:......__ _j,__.___ i.:- _i._V....V:.. .. ...J.J Lf.. .....!.*..! __..^...•___..

is advised for :.Sou «ho work with cadmium or iu coapouads. T>.$ should iaclude chest X rays asd farted-vital-capacity wii-jj Get med-
ical help (in plaat. paramedic, community) for an espoturesv Sctk proapt medical assisuacc for r\inher utatmeat. obscmuuoe. aad
support after first aid. Note to Pbysklaa: Chelatioe therapy aay be ueful IB uraiincar. calcium disodaa edetate aad peac-V.ua.-' re art rec-
ommcrded. Dioercayrol (BAL) is aot rcsocrBenied because of re?on«dreeal tcnoty of the eadmium-B At complex.___________
5JECTION 7. SPILL. LEAK. AND DISPOSAL PROCEDURES
S Dill Teak: ScuS u.'ery ttnonrvel evacuate uanecessary pcrv>ooel, eiiajci^ all sources of tjoiooo uioalii^ly. aad prc^nce a^e^a*
veDUJauoo. Clranupproc'edures cust aotcreate dufty coaditioas. Pick vp the spiUed rca'^rial us^| vicuuc;ct. mopp-.=jj. cr» wei-sweeya|
tacheioua. Ceaaup personnel ceed prouctioe n»ic$i iaha!at>oa of dust aad fume (see sect t). Waste Dbpoul: Cornet your^r svy? jts or •
ticecs«d eoncactor for de ufitd recottmeadauoaj. Follow Fadenl. w*, aad local reijuJatioas. Cooceawted solutjocs of cadcmiua wts'x caa
be prccipiuied with I'ae a&d coDectrd by nitntioa. Efflueat should be utaied as ateded to reduce the coouotraiioo of (he coimjua 10 a
level (hat is withia rtf ulaton' eompu'aau limn*.

°ir (SwninMi (29 CFR 1910.1000 Subpan Z).
r ^ l w w / %CERCLA Haarfom Subsunce. Rtponable Quaautr' 1 lb (0.45< *t). pc the Cleaa W»ter Act (CWAX j 307 (a).______________

SECTION 8. SPECIAL PROTECTION INFORMATION_____________________
Goeelcs: AJw avs wcv protective eyeg!uses or chemical safety gcggks. V-t.tn splashiag of a cadmium solution is pcssftc, • weai a fcD face-.»• _ .. x«... ... _j/——,...:^......i.,:».. ,->t*t~n t a iAi tv e>^.t,.tA.. it« . vincu. ,^^mu~4 ,,̂ ,̂.,,̂ . «.. i-^_:,._Ijopciej: AJW*VS »t«. |>IW««*M'* *-*ji«*»»* wi ».^u«»x ««<>v •»•••••• ••..... .r._^.._c .. - .__._ ....... .. f^.,—... ^__ . ... ,_^.
shield. Follow OSHA eye- and face-proietiion regulations (29 CFR 1910.133). Respirator: Use a NlOSH-approved respnuta; per Cesium
refeieoce IS for the cnJmun-uit con^eoratioas aad'or Ihc exposure limiu cited ic section 2. Follow- OSHA reipintar regu:aia^oes (29 CFR
1910 134). For cn:rgtocy or ooarouuoc opcratioos (ipOli or clcaaitg reactor vessels aad storage tacks), wear as SCBA. Warming; Air-
purifjini rt spin ion » ffl not prouct worlers in oiyget-deficient a'lfflospheres. Other: Wear impervious gloves, boots, aproecs, aad gacsv
Ci. L n<*v«ei orc^r=«J ot lexaud sbia coa'jct with this nutria! Vtntllidon: Icsull aad opcnu ittenl aad kca.' caxinmun expiosii

veaclauoa is prefeotd because ii pitveou dis^ersioo of Ihe eoaamisaat into the gcaeral work area by ebnuauot it at its sowcrce. Couvlt
latestwfitioa of Grajura reference 103 fcr deuOed reconnaedaiioes. Safety Stations: Make ecxrteacy eyewash r-rioei. ueafery/quKk-
tfnachihcwen aad »uhic| fariliu'es availabk ie work anas. CooUmlcaUd Equipment Conact iceses pcse a rpeca: haacard, soft k:—
nay absorb irhurs aad aO kues coaceatrau them. Do rat wta? coouct lesses it aay work area. Reaave COB*ami'a:M doia^cg aad
lauadcr il bcfot »tr-ir| it agaia. clean this sauna] from your shoes aad equipment. Do oot wear wort clones boat. Comcmeats: Practice
•cod pcrtoea: hygirnc. always« ash LSorou»Ny after uneg this eaun'a.' aad before eatie|. dnckitg. snckiag. usiag tie toiJem. or appryiaf
ccsoe^cs. Keen u off your cteiK-ci asd eouipneai. Avoid cinsfenie| it from your haods to your aouth while eaiiag, drizJancg. or sookjeg.
no n* eai dri-1 or tnrke it aay wo* ana. Do not iahlle cadmiva fine Do n« expose bdividuals with lutg. fiver, bdcney. ed blood
ailoeou to cadcuum until inch exposure il approved by a physkiaa._____________________________________
SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS _____________
Stor»et-S«EregatJoB: Store udmiua in closed coniaiaen • a cool dry. weU-ve atfattd area aw ay from sources of :g=£joa a tad ivoof
oxidiAcn. Prouci coeuiaen fnm physical daaugc. Avoid sung* sirsauoas where corrosion caa occw. Keep powdered ran- mm m •oxiAcn. rouc co . .
cfc»«tf coauiaen. preveat Ihc airborce dispcrsioa of powdcnd cadmium. Cngtsterlcg Controls: Male sure aO engiaetnag r sysu
(praductiM rans^vtiaol an of euiaua exptosioe-pnef deup. Ground aad bond all coouiaen, pipebaes. eu^ uei a : shippiaf,
UVTSferrioi! rtactiar. pn^ucicit. aad sampliag npentioos ie prtvcat Mix sparks. Other Prrcauttoac The toxk cffeca of cxadauua an
influenced by the prtveait or »Seou of other cleeeou nek u cat aad se'emum. If these ma ten" all are preseat is the worccalace, careful
cvaJuatioa of any eixxure u cadcivm is required » uademaad asy coaTibutiag f acton.
Haurdous Materiab Tabk (49 CFR IU101): No* Ut*t
OptJoBal Hazardous Materials Tabk (49 CFR 172.102)
IDN0.UK2S70
CUO Shipping V>«c: Cadmium Compound*
IMO Ha/ard CU.« «.! .
LMO Labels: Pot? oa or Saial Andrew s Cross (X)«

•Hann/ul-Su?w away from Foodstuffs (IMO Label Materials of Gass 6.1 Packagi&g Croup ID).

Refere«e«: 1.^.31. 14-94. 100. 116.1 17. 12a 121 ________
u IM «nuWrt> rf A'errjs M kutrt to fwtMi« i SVT«« •« FteWJtd by PJ IftOfc BS

- • ' • r "
MuiriilHyiteni Review: DJWiUon. CM
Medic.1 Review: WSilvernun.MD

CHHI l C i»* virw^ Ki t.mt t»ff turn
«j»»»a«"* »• «ir- Efci:». ms**.f*f.' ~ t
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LOCKOUT/TAGOUT PROCEDURES



1 <^OHM Corporation

HEALTH & SAFETY PROCEDURES
LOCKOUT/TAGOUT
PROCEDURE NUMBER 27 Page 1 of 3
LAST REVISED -AUGUST 1992

1. OBJECTIVE

Lockout is the preferred OHM Remediation Services Corp. (OHM) method of
isolating machines or equipment from energy sources. This procedure establishes
the minimum requirements for the lockout or tagout of equipment This procedure
shall be used to ensure that the machine or equipment being worked on is isolated
from all potential hazardous energy sources, and locked out or tagged out before an
employee performs any servicing or maintenance activity where that unexpected
energization, start-up or release of energy could cause an injury. Energy sources
can be electrical, mechanical, hydraulic, pneumatic, chemical, thermal, or other
energy.

2. PURPOSE

This procedure establishes the minimum safety requirements to ensure the proper
deactivation of movable, electrically energized, pressurized equipment and systems,
and systems containing hazardous materials prior to repairing, cleaning, oiling,
adjusting, or similar work. This procedure complies with the requirements in
29 CFR 1910.147.

3. REQUIREMENTS

This procedure applies to all equipment that receives energy from electrical power,
hydraulic fluid under pressure, compressed air, steam, energy stored in springs,
potential energy from suspended parts, or any other source that may cause
unexpected movement when it is necessary to perform work on that system. It also
applies to similar functions performed on systems containing hazardous materials.

4. DEFINITIONS

4.1 Lockout • The placement of a lockout device on an energy isolating device, in
accordance with this procedure, ensuring that the energy isolating device and
the equipment being controlled cannot be operated until the lockout device is
removed. The lockout device can be key operated or a combination device.



I LOCKOUT/TAGOUT [procedure Number 27 | Page 2 of 3J

42 Tagout • The placement of a tagout device on an energy isolating device, in
accordance with' this procedure, to indicate that the energy isolating device
and the equipment being controlled may not be operated until the tagout
device is removed by the authorized person who originally placed the tagout
device in position.

43 Authorized employee. A person who locks or implements a tagout system
procedure on machines or equipment to perform the servicing or
maintenance on that machine or equipment

5. PROGRAM F

Prior to initiating any repairs, modifications and/or adjustments to operating
equipment, these steps will be followed.

5.1 The immediate supervisor with jurisdiction over the equipment and all
affected employees will be notified that the energy sources are to be
deactivated.

52 All sources of power that must be locked out, blocked or released will be
identified by the immediate Supervisor and the employee who will work on
the equipment

53 In order to ensure that the equipment cannot be re-energized while
maintenance activities are performed, the employee will lockout / blank out
all potential energy sources. (The employees will be assigned padlocks with
their names or identification numbers affixed to the locks. The locks will be
individually keyed to prevent another employee from removing the lock
inadvertently.) If more than one employee is assigned to work on the
equipment, a multi-lockout hasp will be used so that all employees working
on the equipment can apply their locks and ensure their safety.

5.4 A tagout device will be affixed to all components or systems de-energized to
indicate that lockout has been performed.

Prior to performing any work activities, the employee will operate the start
and stop controls on the equipment to ensure that the equipment has been
properly deactivated. After the test, the equipment must be in neutral or off.
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5.6 After the servicing and/or maintenance is complete and the equipment is
ready for normal operations, check the area around the machine or
equipment After all tools have been removed from the machine or
equipment, guards have been reinstalled, remove all lockout or tagout
devices. Operate the energy isolating devices to restore energy to the
machine or equipment

6. SPECIAL CONDITIONS

During certain operations it may be necessary to energize the equipment for a short
period of time. Employees in the immediate area will be notified and directed to
stay dear of the equipment If the operation is to be deactivated again, the
employee should repeat steps 53 to 5.6 of this procedure before work resumes.

In some instances work will carry over to another shift The maintenance
supervisor shall affix a department lock to the equipment to ensure that it is not
energized during the transition. During subsequent slight operations, employees
win ensure that steps 52 to 5.6 are complete before work resumes on the
equipment

If the work is completed and a lock remains on the equipment, it shall not be
removed until the employee responsible for the lock is found or the supervisor of
the employee investigates and ascertains that the equipment is safe to operate.
Unauthorized removal of a lock will subject the violator to disciplinary action up to

7. TRAINING

Initial and annual training will be given to all employees to ensure that the purpose
and function of this energy and control program are understood.

8. PERIODIC INSPECTION

Corporate health and safety wfll conduct an annual audit of the energy control
program to ensure that the requirements of their procedures are being followed. A
record of annual audits will be kept to comply with the certification requirement of
periodic inspections.
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OHM " HEALTH AND SAFETY PROCEDURES

HIGH PRESSURE WASHER (LASER)
SUBJECT:

NUMBER 24

PAGE 1 Of 2

DATE FIRST
PUBLISHED 3/19

1. POLICY

All users of high-pressure washers (Lasers) will conply with
this procedure. The Laser is a very effective but
potentially dangerous piece of equipment. Only trained,
authorized personnel will operate the high-pressure washer.

2. PURPOSE

This procedure describes requirements for the safe operation
of the high-pressure washer.

3. PERSONAL PROTECTIVE EQUIPMENT

The following equipment will be worn by operators and assis-
tants:
3.1 Safety shoes or boots
3.2 Ketal foot and shin guards
3.3 Hearing protection
3.4 Eye protection (goggles and face shield)
3.5 Hard hat with faceshield
3.C PVC rain suit or PVC acid suit
3.7 Heavy gloves such as Bonkey grips
3.t In addition, chenical protective equipment nay be re-

quired.
4. PROCEDURE

4.1 Only trained, authorised personnel will operate the
high-pressure washer.

4.2 The lance aust always be pointed at the work area.
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SUBJECT:
HIGH PRESSURE WASHZR (1ASER)

NUMBER

PAGE

DATE FIRST
PUBLISHED

24

2 of 2

5/t9

4.3 Tha oparator Bust aaintain good footing.
4.4 Tha oparator Bust hava an assistant to aid in aoving

tha hosa to diffarant araas and backing up tha opara-
tor. Tha assistant Bust reaain in back of tha
oparator.•

4.5 Non-operators Bust ranain a safa distanca froa tha op-
arator. Tha distanca Bust ba a aininua of 25 faat.

4.6 Tha oparating pressure should navar axcaad that which
is necessary to coaplata tha job.

4.7 Ho unauthorized attachment Bay ba nade to tha unit.
(Tha trigger should navar ba tiad down.)

4.8 Operators should ba changed at frequent intervals to
avoid fatigue (at least hourly).

4.9 Equipment should ba cleaned often to avoid dirt build-
up, especially around tha trigger and guard area.

4.10 AT. assistant should always ba standing by at tha pres-
sure generator.

4.11 All users Bust ba trained in emergency shut down
procedures and general equipment saintenanca.
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SUBJECT: HEAT STRESS

NUMBER

PAGE

DATE FIRST
PUBLISHED

17

1 of 4

5/89

POLICY

Project supervision is to be aware of the symptoms and caus-
es of heat-related illnesses and take appropriate steps to
prevent their occurrence.

PURPOSE

This procedure describes the causes, symptoms, treatment,
and/or prevention of heat-related illness.

GENERAL INFORMATION

3.1 Heat-related illnesses are generally caused by the
body's inability to remove metabolic heat while being
exposed to excessive environmental heat.

3.2 A period of adjustment or acclimatization is necessary
before maximum tolerance to heat is acquired. Most
workers require 7 to 10 working days of gradually in-
creasing workload to become fully acclimatized.

3.3 The body's core temperature must be maintained below
100 degrees Fahrenheit or else heat stress can occur.

3.4 Pulse rate is another good indicator of heat stress.
The pulse rate after one minute of recover should be
less than 110.

3.5 Heat-related illnesses are caused by the loss of water
and electrolyte*.

HEAT-RELATED ILLNESSES

4.1 Heat rash can be caused by continuous exposure to hot
and humid air.
Signs and Symptoms: The condition is characterized by
a localized red skin rash and reduced sweating. Aside
from being a nuisance, the ability to tolerate heat is
reduced.
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Treatment; Keep skin hygienically clean and allow it
to dry thoroughly after using chemical protective
clothing.

4.2 Heat cramps are caused by profuse perspiration with
inadequate fluid intake and salt replacement.

Signs and Symptoms: Muscle spasm and pain in the ex-
tremities and abdomen.

Treatment: Remove affected person to a cool place and
give sips of salted water (1 teaspoon of salt to 1
quart of water). The salted water should quickly mit-
igate the cramps. Manual pressure may also be applied
to the cramped muscles.

4.3 Heat exhaustion is a mild form of shock caused by sus-
tained physical activity in heat and profuse perspira-
tion without adequate fluid and salt replacement.
Signs and Symptoms: Weak pulse; shallow breathing;
pale, cool, moist (clammy) skin; profuse sweating;
dizziness; fatigue

Treatment: Remove affected person to a cool place and
remove as much clothing as possible. Give sips of
salted water and fan the person continually to remove
heat by convection. CAUTION: Do not allow the af-
fected person to become chilled — treat for shock if
necessary.

4.4 Heat stroke is the most severe form of heat stress;
the body must be cooled immediately to prevent severe
injury and/or death.
Signs and Symptoms: Red, hot, dry skin; body tempera-
ture of 105 degrees Fahrenheit or higher; no perspira-
tion; nausea; dizziness and confusion; strong, rapid
pulse; coma
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Treatment; Heat stroke i» a true medical emergency.
Transportation of the victim to a medical facility
must not be delayed. Prior to transport, remove as

v- much clothing as possible and wrap the victim in a
sheet soaked with water. Fan vigorously while trans-
porting to help reduce body temperature. Apply cold
packs, if available; place under the arms, around the
neck, or any other place where they can cool large
surface blood vessels. If convulsions develop, pre-
vent victim from biting his tongue. If transportation
to a medical facility is delayed, reduce body tempera-
ture by immersing victim in an ice/water bath (howev-
er, be careful not to over chill the victim once body
temperature is reduced below 102 degrees Fahrenheit).
If this is not possible, keep victim wrapped in a
sheet and continuously douse with water and fan.

5. SPECIFIC REQUIREMENTS

5.1 A section of site-safety plans will address heat
stress if the ambient temperature is expected to ex-
ceed 70 degrees Fahrenheit.

5.2 The site-safety plan will discuss work-rest cycles and
provisions for monitoring the level of heat stress
(i.e., pulse rate).

5.3 Workers are to b* advised not to drink caffeinated or
alcoholic beverages because they increase the rate of
body water loss.

5.4 Increased dietary salt or lightly salted (0.2 percent)
water is adequate to replace lost salt. Salt tablets
are not to be used.

5.5 If juice or electrolyte drinks are used, they should
be diluted prior to drinking.
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432 Means of Egress from Trench Excavations

A stairway, ladder, ramp or other safe means of egress shall be
located in trench excavations that are 4 feet or more in depth so
as to require no more than 25 feet of lateral travel for
employees.

4.4 EXPOSURE TO VEHICULAR TRAFFIC

Employees exposed to public vehicular traffic shall be provided with and
shall wear, warning vests or other suitable garments marked with or made
of reflectorized or high-visibility material

4.5 EXPOSURE TO FALLING LOADS

No employee shall be permitted underneath loads handled by lifting or
digging equipment Employees shall be required to stand away from any
vehicle being loaded or unloaded to avoid being struck by any spillage or
falling materials. Operators may remain in the cabs of vehicles being
loaded or unloaded when the vehicles are equipped, in accordance with 29
CFR 1926.601(b)(6), to provide adequate protection for the operator from
falling objects during loading and unloading operations.

4.6 WARNING SYSTEM FOR MOBILE EQUIPMENT

When mobile equipment is operated adjacent to an excavation or when
such equipment is required to approach the edge of an excavation, and the
operator does not have a clear and direct view of the edge of the
excavation, a warning system shall be utilized such as barricades, hand or
mechanical signals or stop logs. If possible, the grade should be away from
the excavation.

4.7 HAZARDOUS ATMOSPHERES

4.7.1 Testing and Controls

In addition to the requirements set forth, 29 CFR 1926.50 •
1926.107; to prevent exposure to harmful levels of atmospheric
contaminants and to assure acceptable atmospheric conditions,
the following requirements shall apply:

Where oxygen deficiency (atmospheres containing less than 19.5
percent oxygen) or a hazardous atmosphere exists or could
reasonably be expected to exist, such as in excavations in landfill
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areas or excavations in areas where hazardous substances are
suspected, the atmospheres in the excavation shall be tested
before employees enter excavations greater than 4 feet in depth.

Adequate precautions shall be taken, to prevent employee
exposure to atmospheres containing less than 19.5 percent
oxygen and other hazardous atmospheres. These precautions
include providing proper respiratory protection or ventilation as
needed.

Adequate precaution shall be taken such as providing
ventilation, to prevent employee exposure to an atmosphere
containing a concentration of a flammable gas in excess of 10
percent of the lower explosive limit (LEL) of the gas or vapor.
When controls are used that are intended to reduce the level of
atmospheric contaminants to acceptable levels, testing shall be
conducted as often as necessary to ensure that the atmosphere
remains safe.

4.7.2 Emergency Rescue Equipment

Emergency rescue equipment, such as self contained breathing
apparatus (SCBA), a safety harness and line, or a basket
stretcher, shall be readily available where hazardous
atmospheric conditions exist or may reasonably be expected to
develop during work in an excavation. This equipment shall be
attended when in use.

Employees entering bell-bottom pier holes or other similar deep
and confined excavations, shall wear a harness with a life-line
securely attached to it The lifeline shall be separate from any
line used to handle materials, and shall be individually attended
at all times while the employee wearing the lifeline is in the
excavation.

4.8 PROTECTION FROM HAZARDS ASSOCIATED WITH WATER
ACCUMULATION

Employees shall not work in excavations in which there is accumulated
water, or in excavations in which water is accumulating, unless adequate
precautions have been taken to protect employees against the hazards
posed by water accumulation. The precautions necessary to protect
employees adequately vary with each situation, but could include special
support or shield systems to protect from cave-ins, water removal to control
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the level of accumulating water, or use of a safety harness and lifeline.

If water is controlled or prevented from accumulating by the use of water
removal equipment, the water removal equipment and operations shall be
monitored by a competent person to ensure proper operation.

If excavation work interrupts the natural drainage of surface water (such as
streams); diversion ditches, dikes, or other suitable means shall be used to
prevent surface water from entering the excavation and to provide
adequate drainage of the area adjacent to the excavation. Excavations
subject to run-off from heavy rains will require an inspection by a
competent person.

4.9 STABILITY OF ADJACENT STRUCTURES

Where the stability of adjoining buildings, walls, or other structures is
endangered by excavation operations, support systems such as shoring,
bracing, or underpinning shall be provided to ensure the stability of such
structures for the protection of employees.

Excavation below the level of the base or footing of any foundation or
retaining wall that could be reasonably expected to pose a hazard to
employees shall not be permitted except when:

A support system, such as underpinning, is provided to ensure the safety of
employees and the stability of the structure; or

The excavation is in stable rock; or

A registered professional engineer has approved the determination that the
structure is sufficiently removed from the excavation so as to be unaffected
by the excavation activity; or

A registered professional engineer has approved the determination that
such excavation work will not pose a hazard to employees.

Sidewalks, pavements, and other structures shall not be undermined unless
a support system or another method of protection is provided to protect
employees from the possible collapse of such structures.
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4.10 PROTECTTON OF EMPLOYEES FROM LOOSE ROCK OR SOIL

Adequate protection shall be provided to protect employees from loose
rock or soil that could pose a hazard by falling or rolling from an
excavation face. Such protection shall consist of scaling to remove loose
material; installation of protective barricades at intervals as necessary on
the excavation face to stop and contain falling material; or other means
that provide equivalent protection.

Employees shall be protected from excavated or other materials or
equipment that could pose t hazard by falling or rolling into excavations.
Protection shall be provided by placing and keeping such materials or
equipment at least 2 feet from the edge of excavations, or by the use of
retaining devices that are sufficient to prevent materials or equipment from
falling or rolling into excavations, or by a combination of both if necessary.

4.11 Inspections

Daily inspections of excavations, the adjacent areas, and protective systems
shall be made by a competent person for evidence of a situation that could
result in possible cave-ins, indications of failure of protective systems,
hazardous atmospheres, or other hazardous conditions. An inspection shall
be conducted by the competent person prior to the start of work and as
needed throughout the shift Inspections shall also be made after every
rainstorm or other hazard increasing occurrence. These inspections are
required when employee exposure can be reasonably anticipated. An
Excavation/Trenching Permit must be completed by the competent person
to document the inspections.

Where the competent person finds evidence of a situation that could result
in a possible cave-in, indications of failure of protective systems, hazardous
atmospheres, or other hazardous conditions, exposed employees shall be
removed from the hazardous area until the necessary precautions have
been taken to ensure their safety.

4.12 FALL PROTECTION

Where employees or equipment are required or permitted to cross over
excavations; walkways, or bridges with standard guardrails shall be
provided.
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Adequate barrier for physical protection shall be provided at all remotely
located excavations. All wells, pits, shafts, etc. shall be barricaded or
covered. Upon completion of exploration and similar operations, tempo-
rary wells, pits, shafts, etc, shall be covered or backfilled.

5. SOIL CLASSIFICATION

OSHA Soil Classification (Appendix A to Subpart P)

5.1 Type A means:

Cohesive soils with an unconfined compressive strength of 1.5 ton per
square foot (tsf) (144 kPa) or greater. Examples of cohesive soils are:
clay, silty clay, sandy day, clay loam and, in some cases, sOty clay loam and
sandy day loam. Cemented soils such as caliche and hardpan are also
considered Type A. However, no soil is Type A if:

5.1.1 The soil is fissured; or

5.12 The soil is subject to vibration from heavy traffic, pile driving,
or similar effects; or

5.13 The soil has been previously disturbed; or

5.1.4 The soil is part of a sloped, layered system where the layers dip
into the excavation on a slope of four horizons! to one vertical
(4H:1V) or greater, or

5.1.5 The material is subjected to other factors that would require it
to be classified as a less stable material

52 Type B means:

5.2.1 Cohesive soil with an unconfined compressive strength greater
than OJ tsf (48 kPa) but less than 1.5 tsf (144 kPa); or

522 Granular cobesionless soils including: angular gravel (similar to
crushed rock), silt, silt loam, sandy loam and, in some cases,
silty clay loam and sandy clay loam.

523 Previously disturbed soils except those which would otherwise be
classed by Type C soil.
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HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES
N/A

/

PHYSICAL DATA
•OILING FOiNT

-317.8»F (-194.3»C)
VATOR PRESSURE » 70»P (21.1*C): Above tht
critical temo. of -221. 1*F (-140.6«C)
SOLUtttlTY IN WATER

Very slightly
EVAPORATION RATE

N/A

LOUiO DENSITY AT •OILING POINT

54,55 lb/ft3 (874 kg/in3)
GAS DENSITY AT 7ff F. 1 aim

.0749 lb/ft3 (1.?00 kg/«3)
FREEZING POINT

N/A
SPECIFIC GRAVITY IAIR» 1 1

1.0
APPEARANCE AND ODOR
Colorless, odorless gas

FIRE AND EXPLOSION HAZARD DATA
AUTO IGNITION TEMPERATURE

_____N/A_____
FLAMMAGLE LIMITS s BY VOLUME
LEL N/A_______UEL N/A
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N/A
EXTINGUISHING MEDIA
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ELECTRICAL CLASSIFICATION
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SPECIAL FIRE FIGHTING PROCEDURES

N/A
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HAZARDOUS DECOMPOSITION PRODUCTS \ ~~ —————————————————————————— - ——————
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x
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N/A J

____________SPILL OR LEAK PROCEDURES
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N/A

WASTE DISPOSAL METHOD
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' RESPIRATOR* PROTECTION [$cwc«y tyM)
N/A
VENTILATION

VA

LOCAL EXHAUST SPECIAL
N/A N/A

MECHANICAL <0«U OTHER
N/A N/A

PROTECTIVE GLOVES
Any material
CVE PROTECTION
Safety goggles or glasses

' OTHER PROTECTIVE EQUIPMENT
Safety shoes

SPECIAL PRECAUTIONS*_______________
LABELING INFORMATION

DOT Shipping Name: Air, compressed DOT Hazard Class: Nonflammable gas
DOT Shipping Label: Nonflammable gas I.D. No.: UN 1002 _________
SPECIAL HANDLING RECOMMENDATIONS
Valve protection caps must remain 1n place unless container 1s secured with valve
outlet piped to use point. Do not drag, slide or roll cylinders. Use a suitable hand
*,ruck for cylinder movement. Use a pressure reducing regulator when connecting cylinder
to lower pressure (<3,000 psig) piping or systems. Do not heat cylinder by any means to
Increase the dischai-ge rate of product from the cylinder. Use a check valve or trap In
the discharge line to prevent hazardous back flow into the cylinder.
For additional handling recommendations* consult the Compressed Gas Association's
Pamphlets P-l, G-7 and 6-7.1.

SPECIAL STORAGE RECOMMENDATIONS
Protect cylinders from physical damage. Store In cool, dry, well-ventilated area away
from heavily trafficked areas and emergency exits. Do not allow the temperature where
cylinders are stored to exceed 130F (S4C). Cylinders should be stored upright and
firmly secured to prevent falling or being knocked over. Full and empty cylinders
should be segregated. Use a "first in-first out" Inventory system to prevent full
cylinders being stored for excesssive periods of time.
For additional storage recommendations, consult the Compressed Gas Association's
Pamphlets P-l, G-7, and G-7.1.

SPECIAL PACKAGING RECOMMENDATIONS

Dry air Is noncorroslve and may be used with all materials of construction. Moisture
causes metal oxides which are formed with air to be hydrated so that they Increase In
volume and lose their protective role (rust formation). Concentrations of SO., C19,salt* etc. 1n the nolsture enhances the rusting of metals 1n air.

OTHER RECOMMENDATIONS OR PRECAUTIONS ^. *,«,.. ,. +,», *Compressed gas cylinders should not bt refilled except by qualified producers of
compressed gases. Shipment of a compressed gas cylinder which has not been filled by
the owner or with his (written) consent 1s a violation of Federal Law (49CFR).
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CHEMICAL FORMULA: (Continued)

Atmospheric «1r which Is compressed 1s composed of the following concentrations of gases:

Gas Molar X

Nitrogen 78.09

Oxygen 20.94

Argon 0.93

Carbon Dioxide 0.033*

Neon . 18.18 x 10"4

Helium 5.239 x 10~4

Krypton 1.139 x 10*4

Hydrogen 0.5 x 10

Xenon 0.086 x 10"4

Radon 6 x 10"18

'Water vapor Varying concentrations

Concentrations may have slight variations.

Compressed air 1s also produced by reconstltutlon using only oxygen and nitrogen. This
product contains 79 molar percent nitrogen and 21 molar percent oxygen plus trace
amounts of other atmospheric gases which are present 1n the oxygen and nitrogen.
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5.2.4 Soil that meets the unconfined compressive strength or
cementation requirements for Type A, but is fissured or
subjected to vibration; or

5.23 Dry rock that is not stable; or

52.6 Material that is part of a sloped, layered system where the
layers dip into the excavation on a slope less steep than four
horizontal to one vertical (4H:1H), but only if the material
would otherwise be classified as Type B.

53 Type C means:

53.1 Cohesive soil with an unconfined compressive strength of 0.5 tsf
(48 kPa) or less; or

532 Granular soils including gravel, sand, and loamy sand; or

533 Submerged soil or soil from which water is freely seeping; or

53.4 Submerged rock that is not stable; or

533 Material in a sloped, layered system where the layers dip into
the excavation or a slope of four horizontal to one vertical
(4H:1V) or steeper.

6. TIMBER SHORING. ALUMTNUM HYDRAULIC AND ALTERNATIVES TO
SHORING

Refer to 29 CFR 1926 Subpart P (Appendices C, D, and E) for details on shoring
shields and trenchboxes.

7. SELECTION OF PROTECTIVE SYSTEMS

Refer to 29 CFR 1926 Subpart P (Appendix F) for the decision logic in selecting
protective systems.

8. PERMITS

An Excavation/Trenching Permit must be completed by the competent person each
day that an excavation is open and personnel may be required to enter the
excavation. The excavation permit follows this procedure.
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EXCAVATION/TRENCHING PERMIT

PERMIT NO.

Good on This Date Only:____________________ From:__________ AM PM

Name of Competent Person:_________________________________ - A competent person
means one who is capable of identifying existing and predictable hazards in the surroundings, or working conditions
which are unsanitary, hazardous, or dangerous to employees, and who has authorization t take prompt corrective
measures to eliminate them. The competent person shall also be capable of classifying sofl types.

Description of Job or Special Procedures:.

EMPLOYEE TRAINING AND PRE-EXCAVATION BRIEFING

L Safe Excavation and Rescue Training Conducted on: •________ (DATE)
2. Mandatory pre-excavation briefing conducted OK __________ (DATE)
3. Does this job require special training: YES NO

ELECTRICAL SAFETY

L Are aO electrical devices grounded, double insulated, or YES NO
GFCI protected?

2. Have all power cords and tools been visually inspected? YES NO

SURFACE ENCUMBRANCES

1. Have aD surface encumbrances that are located so as to YES NO N/A
create a bazardto employees been removed or supported, as
necessary, to safeguard employees?

UNDERGROUND INSTALLATIONS

1. Have the estimated locations of aD underground installation been YES NO N/A
determined prior to excavation?

2. Have utility companies been contacted and advised of proposed work? YES NO
3t Are underground installations protected, supported or removed whfle YES NO

excavations are open?

ACCESS AND EGRESS

1. Are structural ramps that are used solely by personnel as a means YES NO
of access or egress from excavations designed by a competent person?

2. Are structural ramps that art used for access and egress of equipment YES NO
designed by a competent person qualified in structural design and
constructed in accordance with the design?

3. Are ramps and runways constructed so structural members are YES NO__ N/A.
connected to prevent displacement?



4 Are ttnjct jrj i^.raben uv-H for rtr>p« and runwavj of uniform YES__ NO__ N/A
thJctae&s?

5. Are cleats used in connecting runway structural members attached YES NO N/A
in a manner to prevent tripping?

6. Are structural ramps used in Ecu of steps provided with deats YES NO N/A
or other surface treatment to prevent dipping?

MEANS OF EGRESS FOR TRENCHES DEEPER THAN 4 FEET

1. Are stairways, ladders, or ramps provided every 25 feet? YES NO N/A

EXPOSURE TO VEHICULAR TRAFFIC

1. Are personnel exposed to public vehicular traffic wearing YES NO N/A
reflectorized or high visibility vests?

EXPOSURE TO FAT-T-»Nft LOADS,

1. Are employees prohibited from standing underneath loads YES NO N/A
handled by lifting or digging equipment?

2. Are employees prohibited from standing neat to vehicles being YES NO N/A
loaded or unloaded?

WARNING SYSTEMS FOR MOBILE EQUIPMENT

1. Are warning systems such as barricades, band or mechanical YES NO N/A
signals, or stop logs utilized when mobile equipment it
operated adjacent to or at the edge of an excavation?

1. Are the atmospheric hazards that can be reasonably expected YES NO N/A
to exist in excavations greater than 4 feet deep tested and
controlled?

READING: TIME: INITIAL:

2. Test for Oxygen Content _____ % 02 (19.5% Minimum)
3. Test for Flammable Concentrations: _____ % 1..EL (10% Maximum)
4. Test for Toxic Concentration: ______ PPM of _____

5. Is testing conducted as often as necessary to ensure safely YES NO N/A
or personnel?

EMERGENCY RESCUE EQUIPMENT

1. Is emergency rescue equipment such as SCBA, safety harness YES NO N/A
and fine, or basket stretcher readily available and attended
when hazardous atmospheric conditions exist?

2. Are employees who enter bell-bottom pier holes or other YES NO N/A
similar deep and confining excavations wearing a body harness
with a fife-One?

PROTECTION FROM HAZARDS ASSOCIATED WITH WATER ACCUMULATION

1. Are employees prohibited from entering excavations that have YES NO__ N/A
accumulated water?

2. Is water being controlled or prevented from accumulating fa YES NO__ N/A
excavation by the use of water removal equipment?



j. Is v.ver control equipment operation being monitored by • YES__ NO__ N/A
competent person?

4. Are diversion ditches, dikes, or other suitable means used to YES NO N/A
prevent surface water from eatering excavatioo?

5. Are excavations subjected to run-off from heavy rain immediately YES NO N/A
re-inspected by a competent person?

STABILITY OF ADJACENT STRUCTURES

L Are support systems such as shoring, bracing, or underpinning YES NO N/A
provided to ensure stability of adjoining structures (Le,
buildings, walls) endangered by excavation activities?

2. Has any excavation below the level of the base or footing of
foundations or retaining walls been:
- Provided with a support system such as under pinning to ensure YES NO N/A

the safety of employees and stability of the structure
- Performed in stable rock YES NO N/A
- Determined by a registered professional engineer that the YES NO N/A

structure is sufficiently removed from the excavation so
as to be unaffected by the excavation activity

- Determined by a registered professional that the excavation work YES NO N/A
win not pose a hazard to employees

3. Is the undermining of sidewalks and pavement structures prohibited? YES NO N/A

PROTECTION OF EMPLOYEES FROM LOOSE ROCK OR SOIL

L Is adequate protection provided to protect employees from loose YES NO N/A
rock or soil that could pose a hazard by falling or rolling from
an excavation face?

2. Are employees protected from excavated or other material and YES NO N/A
equipment by placing this material a minimum of two (2) feet
from the edge of excavations or by the use of ryU""^ devices?

INSPECTIONS

1. Are daily inspections of excavations where employee exposure can YES NO N/A
be reasonably anticipated being done by the competent person?

2. Are inspections being performed by a competent person after every YES NO N/A
rainstorm or other hazard increasing occurrence?

i Are employees removed from the excavation if the competent person YES NO N/A
finds evidence at any time of a situation that could result in a
possible cave-in, protective system failure, hazardous atmosphere
or other hazardous condition?

FALL PROTECTION

1. Are standard guardrails provided on walkways and bridges that YES NO N/A
cross over excavations?

2. Are all remotely located excavations adequately barricaded YES NO__ N/A__
or covered?

3. Are temporary wells, pits, shafts and similar exploratory YES NO N/A__
operations backfilled upon completion?
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EXCAVATION/TRENCHING AUDIT FORM

PROJECT NAME.
PROJECT LOCATION;.

EXCAVATION COMPETENT PERSON:
INSPECTORS NAME-

DATE:.

EMPLOYEE TRAINING AND PRE-EXCAVATION BRIEFING

1. Has sale excavation and rescue training been conducted? YES NO
2. Are mandatory pre-excavation briefing conducted? YES NO__
3. Does this job require special training? YES NO

ELECTRICAL SAFETY

1. Is electrical equipment and wiring properly guarded? YES , NO
2. Are electrica fines, extension cords, and cables guarded and YES NO__

maintained in good condition?
3. Are extension cords kept out of wet area? YES NO
4. Is damaged electrica equipment tagged and taken out of service? YES__ NO
5. Has a positive lock-out system been established by the project YES NO

electrician?
& Are GFCI's being used as needed? YES NO__
7. Are extension cords being inspected daily for ground continuity YES NO

and structural integrity?
S. Is extension cord inspection documented? • YES NO N/,

SURFACE ENCUMBRANCES

1. Have all surface encumbrances that are located so as to create YES NO__ N/A
a hazard to employees been removed or supported, as necessary,
to safeguard employees?

UNDERGROUND INSTALLATIONS

1. Have the estimated locations of aD underground installation YES NO
been determined prior to excavation?

2. Have utility companies been contacted and advised of proposed work? YES NO
3. Are underground installations protected, supported or removed whik YES NO__

excavations are open?

ACCESS AND EGRESS

1. Are structural ramps that are used solely by personnel as a means YES NO__ N/A
of access or egress from excavations designed by a competent person?

2. Are structural ramps that are used for access and egress of YES__ NO N/A__
equipment designed by a competent person qualified in structural
design and constructed in accordance with the design?

3. Art ramps and runways constructed so structural members are YES NO_ N/A__
connected to prevent displacement?



\. Are structural members i»H for rvnns and runways of nn-foTr YES__ NO N/A
tbiiLaess?

5. Are deals used m connecting runway structural member* attached YES NO N/A__
• a manner to prevent tripping?

6. Are structural ramps used in feu of step* provided with deals YES NO__ N/A
or other surface treatment to prevent slipping?

MEANS OF EGRESS FOR TRENCHES DEEPER THAN 4 FEET

L Axe stairways, Udders, or ramps provided every 25 feet? YES NO N/A

EXPOSURE TO VEHICULAR TRAFFIC

1. Are personnel exposed to public vehicular traffic wearing YES NO N/A
reflectorized or high visibility vests?

EXPOSURE TO FALLING LOADS

1. Are employees prohibited from standing underneath loads YES NO N/A
handled by lifting or digging equipment?

2. Are employees prohibited from standing next to vehicles being YES NO N/A
loaded or unloaded?

WARNING SYSTEMS FOR MOBILE EQUIPMENT

L Arc warning systems such as barricades, hand or mechanical YES__ NO N/A
signals, or stop logs utilized when mobile equipment is
operated adjacent to or at the edge of an excavation?

TESTING FOR HAZARDOUS ATMOSPHERES

1. Are the atmospheric hazards that can be reasonably expected YES NO N/A
to exist in excavations greater than 4 feet deep tested and
controlled?

READING: TIME: INITIAL:

2. Test for Oxygen Content: ______ 5 02 (19.5% Minimum) _____ ______
3. Test for Flammable Concentrations: ______ 5 LEL (10% Maximum) _____ ______
4. Test for Toxic Concentration: ______ PPM of _____ _____

5. Is testing conducted as often as necessary to ensure safety YES_ NO N/A
or personnel?

EMERGENCY RESCUE EQUIPMENT

L Is emergency rescue equipment such as SCBA, safety harness YES NO__ N/A
aad fine, or basket stretcher readily available and attended
when hazardous atmospheric conditions exist?

2. Are employees who enter bell-bottom pier boles or other YES NO N/A
similar deep and confining excavations wearing * body harness
with, a life-line?

ACCUMULATED WATER HAZARDS

L Are employees prohibited from entering excavations that have YES__ NO N/A
accumulated water?

2. Is water being controlled or prevented from accumulating ta YES NO__ N/A
excavation by the use of water removal equipment?



3 If water control equipment operatic,, bring monitored by t YES_ NO__ N/A
competent penoa?

4. Are diverse* ditches, dikes, or other tuitabk means used to YES NO.
prevent surface water from entering excavation?

5. Are excavations subjected to run-off from heavy rain immediately YES NO.
re-inspected by i competent person?

L Are support systems such as shoring, bracing, or underpinning YES NO N/A
provided to ensure stability of adjoining structures (Lft,
buildings, walls) endangered by excavation activities?

2. Has any excavation below the level of the base or footing of
foundations or retaining walls been:
- Provided with a support system such as under pinning to ensure YES NO

the safety of employees and stability of the structure
- Performed • stable rock YES NO
- Determined by a registered professional engineer that the YES NO

structure is sufficiently removed from the excavation so
as to be unaffected by the excavation activity

- Determined by a registered professional that the excavation work YES NO__
will not pose a hazard to employees

3. Is the undermining of sidewalks and pavement structures prohibited? YES NO

PROTECTION OF EMPLOYEES FROM LOOSE ROCK OR SOIL

1. is adequate protection provided to protect employees from loose YES NO N/>
rock or son that could pose a hazard by falling or rolling from
an excavation face?

2. Are employees protected from excavated or other material and YES NO N//
equipment by placing this material a minimum of two (2) feet
from the edge of excavations or by the use of retaining devices?

INSPECTIONS

3_ Are daily inspections of excavations where employee exposure can
be reasonably anticipated being done by the competent person?

2. Are inspections being performed by a competent person after every
rainstorm or other hazard increasing occurrence?

3. Are employees removed from the excavation if the competent person
finds evidence at any time of a situation that could result in a
possible cave-in, protective system failure, hazardous atmosphere
or other hazardous condition?

FALL PROTECTION

1. Are standard guardrails provided on walkways and bridges that YES NO.
cross over excavations?

2. Are all remotely located excavations adequately barricaded YES NO.
or covered?

3. Are temporary wells, pits, shafts and similar exploratory YES NO.
operations backfilled upon completion?

CRANES AND RIGGING

1. Are cranes inspected daily? YES^ NO__ N/A__
2. Are crane swing areas barricaded or demarked? YES NO_ N/A__
3. Is all rigging equipment tagged with an identification number YES__ NO__ N/A

aad rated capacity?



4. Is rigging equipment inspection documented? YES NO__ N/A_
5. Are stings, chains, tnd rigging inspected before each use? YES NO__ N/>
6. Are damaged dings, chains, tad rigging tagged and taken out YES NO__ N/>

of service?
7. Are slings padded or protected from sharp comers? YES NO__ N/A
8. Do employees keep dear of suspended loads? YES NO__ N/A
9. Are employees in the lift area wearing hard hats? YES NO N/A

CONFINED SPACES

1. Have employees been trained in the hazards of confined spaces? YES NO N/A
2. Are confined space permits available on project ate? YES NO N/A
3. Is a company confined space safety procedure oa the project? YES NO N/>
4. Has • rescue plan been established? YES NO N/>

I HAVE REVIEWED THIS INSPECTION CHECKLIST WITH THE SAFETY INSPECTOR AND FULLY
UNDERSTAND THE RECOMMENDATION AND WILL MAKE EVERY ATTEMPT TO CORRECT THEM
IMMEDIATELY.

SITE SUPERVISOR:

PROJECT MANAGER:

REGIONAL HEALTH AND
SAFETY MANAGER:

VICE PRESIDENT:

DIVISION MANAGER:
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POLICY

No work involving a flane or spark producing operations is
to be conducted without preparing a hot work permit and
following the provisions of this procedure.

2. PURPOSE

This procedure establishes requirements for cutting or burn-
ing operations.

3. REQUIREMENTS

3.1 The site safety officer is to issue the hot work per-
mit for any flam*- or spark-producing operation. This
procedure is to be conducted daily whenever such
operations occur.

3.2 This procedure is to be read and complied with by any
employee conducting hot work.

3.3 The OHM site supervisor or site safety officer will
complete the following procedures prior to beginning
hot work:
3.3.1 Conduct a visual inspection of area. Remove

any combustible material surrounding the work
area. Special attention will be paid to areas
where hot slag can fall or spatter. Any com-
bustible material which cannot be readily re-
moved will be covered or otherwise protected
from the hot materials. For example, covering
a combustible surface with one inch of soil or
wetting it may be sufficient.

3.3.2 Designate a fire watch. This person's (or per-
sons') sole responsibility will be to monitor
the welding or burning operation and have imme-
diate access to a fire extinguisher of suffi-
cient size and type for the potential combust-



OHM HEALTH AND SAFETY PROCEDURES

SUBJECT: HOT WORK

NUMBER
20

PAGE
2 of 6

DATE FIRST
PUBLISHED

5/89

4.

ible material. In addition, this person(•)
shall be trained in the proper use of the ap-
propriate fire extinguisher and be knowledge-
able of the emergency signal and evacuation
procedures as well as emergency shutdown
procedures.

3.3.3 Do not begin until all spaces, pipes, and sumps
have been opened and tested for the presence of
flammable*. If any flammable or combustible
vapors exceed 10 percent lower explosive limits
(LEL), no work will begin until levels are re-
duced. As a rule, no hot work will begin when
any combustible vapor is present.

3.3.4 Personnel working in the area of the hot work
will be alerted to the fact that hot work is
taking place.

3.3.5 A hot-work permit will be completed and posted

BURNING OPERATION SAFETY RULES

4.1 Wear adequate flame and heat resistant apparel and ap-
propriate eye protection. This includes chipping op-
erations.

4.2 Ensure that the area below is roped off and posted if
work is overhead.

4.3 Protect personnel and equipment in near vicinity
against exposure from arc or sparks.

4.4 Observe good housekeeping practices; keep excess hos-
es, cables, and equipment out of aisle ways, stairways,
and your work station.

4.5 Never use oil, grease, or pipe fitting compounds to
make up connections on oxy-acetylene welding equip-
ment.
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4.6 Store fittings in a manner to prevent contamination.
4.7 Do not interchange oxygen and acetylene hoses; oxygen

is coded green and acetylene is coded red.

4.8 Do not force connections or strike or force valve
wheels.

4.8.1 Before connecting cylinders, read the label to
ensure that the proper gas is being used.

4.8.2 Cylinders must not be placed where they night
form part of an electrical circuit. Keep cyl-
inders away from grating, layout tables and
piping systems that may be used for ground of
electrical welding circuits.

4.9 Open oxygen valves momentarily to remove dust or dirt;
stand on one side of the valve and avoid contact of
gas with any combustible material.
4.9.1 Pressure-adjusting screws on regulators will

be fully released before the regulator is at-
tached to a cylinder and the cylinder valve
opened. Open the cylinder valves slowly;
stand to one side, not in front of pressure
regulator gauge faces when opening cylinder
valves.

4.9.2 Do not use adjustable wrenches on acetylene
cylinders; use the T-wrench provided. Keep it
in place at the cylinder.

4.9.3 Never open an acetylene cylinder valve more
than one and one half turns.

4.10 Do not store tools or equipment in the recessed top of
an acetylene cylinder, and do not allow water to accu-
mulate there.

4.11 Inspect the welding hose for defects before each use.
Keep hoses clear of equipment and hot slag.
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4.12

4.13

4.14

4.15

4.16

Do not use oxygen for cleaning, pressurization, or for
ventilation.
Do not relight flame on hot work when in an enclosed
space. Allow time for gases to escape and then use
friction lighter.

A metal part which is suspiciously light probably has
a void inside and an opening should be drilled before
heating. Electrical boxes at the end of conduit
should be opened prior to cutting conduit. Valves on
both ends of piping should be opened.

Never lay work that is to be heated or welded on a
concrete floor because when sufficiently heated, con-
crete may spall and fly with danger of injury.
Do not cut material in such a position that severed
parts will fall striking legs or feet of the operator
or assistant, or damaged gas lines.

4.17 When a flashback occurs, both gases should be shut off
— first oxygen, then acetylene. Before lighting the
torch again, see that it is cool and that no damage
has been done to the torch, hose, or regulator.

4.18 Mark work "HOT" if left unattended or where others may
come in contact with hot surfaces.

4.19 When burning operations are to be stopped for a few
minutes during the course of the work, it is permitted
to close torch valves only. When work is stopped for
a longer period or is left unattended, the following
steps must be taken:
o Close oxygen and acetylene cylinder valves
o Open torch valves to relieve pressure, then

close again
o Release regulator pressure adjusting screws
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4.20 Before regulator im removed from a cylinder, the cyl-
inder valve will be closed and the gas released from
the regulator.

5. PERSONAL PROTECTIVE EQUIPMENT

The normal personal protective equipment worn when working
with hazardous materials generally provides inadequate pro-
tection from flames or heat. The person performing the work
shall supplement the existing equipment with the following:

o Welding gloves fashioned from leather or other
fire-resistant material

o Apron or jacket fashioned from leather or other
fire-resistant material

o Chapps, if necessary, for leg protection
o Eye protection and face protection with

appropriate ANSI darkened lenses

o If necessary, flash-fire protection. Note:
normal chemical protective clothing is inappro-
priate for fire situations.

6. HOT WORK PERMIT

6.1 No employee of OHM is to begin hot work unless a hot
work permit has been obtained. It is the responsibil-
ity of the project supervisor to request this permit.
The hot-work permit shall be signed by the supervisor
and site safety officer and explained to each affected
employee.
6.1.1 It is the responsibility of the project super-

visor to see that workers comply with all
safety practices of the hot work permit.



OHM

HOT WORK PERMIT

Date:______________ Time:.

Location: _________________

Isssued to:.

Site Safety Officer..

Supervisor:___

Do not cut or use other open-flame or spark producing equipment until the following precautions have
been taken.

Protective Equipment used _______________________,___________

(Initial Each Item)

________ The location where the work is to be done has been personally examined.

Any available fire protection systems are in service.

There are no flammable dusts, vapors, liquids or unpurged tanks (empty) in the area.

Exptosimeter reading <10% LEL

Alt combustibles have been moved away from the operation, or otherwise protected
with fire curtains or equivalent.

Ample portable fire extinguishing equipment has been provided.

Arrangements have been made to patrol the area for at least 1/2 hour after the work
has been completed.

The phone number for the local Fire Department is.

This form must be filled out daily whenever HOT WORK is being conducted and
posted at the jobsite.
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6.2 The hot work permit will be valid for a single work
shift only. On projects requiring more than a single
work shift, a new permit shall be completed at the
start of each shift. The permit shall be displayed at
the project site.

6.3 At the conclusion of the project, the hot work permits
will be forwarded to the site project control techni-
cian and placed in the project file.
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OHM Corporation

ACCroENT/INJURY/ILLNESS
REPORTING PROCEDURES

OBJECTIVE

It is the objective of OHM Corporation to minimize accidents, to the fullest extent as
practical through compliance with OSHA regulations and OHM Corporation Standard
Operating Procedures (SOPs), as well as supervisor and employee safety training, site safety
audits, and constant attention to safety. In the event of an accident involving injury, OHM
will strive to obtain competent medical care for the injured employee. Following the
accident/incident, a thorough investigation will be performed in an effort to determine and
correct or eliminate the causative agent(s).

SCOPE

All employees of OHM Corporation.

The following procedures are minimum requirements for reporting all accidents/incidents.
These procedures may be expanded upon, by the Regional Health and Safety Manager, to
meet the specific needs in each region.

REPORTING OF INCIDENT: All accidents/injuries/illnesses, no matter how minor, are
to be reported immediately by the employee to the employee's immediate
supervisor/manager. Failure to timely report an injury/illness incident (within 24 hours of
occurrence) may result in the Company disputing the injury/illness claim.

The Employee is responsible to report any accident, injury or illness, in which the employee
is involved, to his/her immediate supervisor/manager. If the employee's immediate
supervisor/manager is not available, the incident must be reported to the Division Manager
or Worker's Compensation Handler at the employee's home division.

The Supervisor/Manager is responsible to see that the employee receives immediate first
aid and/or prompt medical treatment should an injury/illness occur. It is the responsibility of
the supervisor/manager to ensure that all accidents and injuries/illnesses are immediately
investigated, reported and documented and distributed in a timely manner as outlined in these
procedures.

The Regional Health and Safety Manager k responsible for notifying OSHA of any
incidents involving a fatality or hospitalization of 5 or more employees.
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REPOR'

The Employee Atcldent/Tn|urv/Illiie« Report must be completed for all accidents/incidents
including but not limited to: •

o Any work-related injury involving muscles and joints (strains/sprains)

o All work-related back injuries

o All work-related chemical exposures

o Any work-related injury/illness which involves first aid and/or medical treatment

o Any work-related accident that results in death of an employee

o Any incident that involves property damage but not necessarily employee injury.

o Any work-related incident (near miss) in which an injury could have occurred and that
attention is needed to prevent similar incidents from occurring and preventing an injury
accident

Stabilize the accident scene and job site. An accident site should not be disturbed until the
investigation is completed. In severe cases, (lost time, serious injury), cordon off the area
with caution tape. Consult with Regional Health and Safety personnel to determine if the
initial accident investigation was sufficient and if photographs should be taken. All employees
involved in the incident or response must remain at the jobsite until investigation interviews
are completed.

The supervisor/manager must ensure (hat employees whose work related injuries required
medical treatment (the employee was taken to a doctor, hospital, clinic, etc.) are not
permitted to resume work without a written return to work statement from the treating
physician. This statement should give diagnosis, prognosis, date of return to work and any
work limitations. Should a statement such as 'light duty' be given, call the treating
physician to determine the exact restriction that is needed. (See Imury/niness Status Report
attached as Appendix B.)

DESIGNATE A HEALTH CARE PROVIDER: For cost containment reasons, the use of
an emergency room facility should be limited to emergency situations whenever possible.
Minor injuries and illnesses should be referred to private physicians and/or out patient
clinics. Plans for the treatment of injuries/illnesses should be made well in advance of any
incident Arrangements should be made with a local health care provider to provide medical
services to employees for work related injuries/illnesses. The name, address and phone
number of this provider should be posted at all project sites and OHM offices.
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OHM ACCmENT/IN.TURY/ILLNESS REPORTING PROCEDURES

RESTRICTED WORK: Supervisory personnel must assume responsibility that the
Company's policy on light duty is communicated to physicians and employees. (Restricted
work policy statement should be posted at all jobsites and OHM offices.)

Restrictions given by the physician are to be followed. The supervisor shall contact the
treating physician or (he Corporate Occupational Health Supervisor, at Corporate Health and
Safety in Findlay at extension 6064 should there be any question regarding an employee's
ability to return to work.

When the jobsite is unable to accommodate restricted work activity, the site supervisor must
coordinate transfer of the injured employee to his/her home division. The injured employee,
upon return to his/her home division, must report to work upon arrival for job assignment
and/or evaluation by the Company physician. Any deviation from this procedure must
receive prior approval from the Corporate Occupational Health Supervisor.

MEDICAL BILLS/PRESCRIPTIONS: All bills and receipts (including medications)
pertaining to work related injuries should be sent to the employee's home division to the
attention of the person who handles worker's compensation claims. Do not tm* p c^h
advance for payment of any medical treatment or prescriptions unless there is no other
alternative. The employee should obtain and submit a receipt when required to pay for
injury related expenses.

LNTS WITHOUT INJURY OR ACCIDENTS CAUSING MINOR
REQUIRING JOB SITE ADMINISTERED FIRST AID ONLY

o Injured employee's supervisor/manager must complete an Employee
Acddeni/Iniurv/Illness Repon (Attached as Appendix A). The report must be
completed, within 24 hours of an incident or knowledge of an incident, using the
injured employee's own words to describe events and injury. The injured
employee must sign the report The supervisor/manager must ensure that the
report is completely and accurately filled out and sign the report.

o Send afl original reports, within 5 working days of the incident, to the
division secretary handling worker's compensation for the injured employee.
(Home Division) For Ohio employees only, send all original reports to
Corporate Health and Safety. Original reports are to be retained in the
employee's worker's compensation file.

o Fax or forward a copy of all reports to the Corporate Occupational Health
Supervisor at Health and Safety in Findlay within 24 hours of the Incident.
(Fax: 419-425-6039)

o Retain a copy in job site safety file.
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If. /OCCIDENTS CAUSING INJURY THAT REQUIRE MEDICAL TREATMENT
FSTRICTED WORK AcnvrriES OR LOST TIME

o The Intupt/flJness Status Report is to be completed whenever an injured/ill
employee is evaluated or given treatment at a hospital, clinic, doctor's office, etc.
The upper portion of this form is to be completed by the supervisor/manager or
person sending the employee for treatment and the lower portion of the form is to
be completed by the treating physician. The employee must return the original
form to his supervisor/manager prior to returning to work or within 24 hours of a
lost time incident

o Injured employee's supervisor/manager must complete an Ekiplovee
Accident/lniurvflllness Report (Attached as Appendix A). The report must be
completed, within 24 hours of an incident or knowledge of an incident using
the injured employee's own words to describe events and injury. The injured
employee must sign the report Supervisor/manager must ensure report is
completely and accurately filled out and sign the report

o Supervisor/manager must immediately investigate the accident and should obtain
additional information as needed for complete investigation of the incident
(photographs, diagrams, witness statements, doctor slips, etc.).

The supervisor/manager must provide a written report, in memo format,
detailing the accident/injury incident

o Send all original reports, within 48 hours of the incident,, to the division
secretary handling worker's compensation for the injured employee. (Home
Division) For Ohio employees only, send aO original reports to Corporate
Health and Safety. Original reports are to be retained in the employee's
worker's compensation file.

o Fax or forward a copy of an reports to the Corporate Occupational Health
Supervisor at Health and Safety in Findlay within 24 hours of the Incident.
(Fax: 419-425-6039).

o Retain a copy of all reports in job site safety file.
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o The Division Manager must IMMEDIATELY notify the Regional Manager.

o The Regional Safety Manager must IMMEDIATELY notify the Vice President
of Health an Safety, consult Corporate Legal Counsel and notify OSHA.

o The Regional Manager must IMMEDIATELY notify the President and Chief
Executive Officer of the Corporation.

o A complete investigation of the incident will be conducted by the Vice President
of Health and Safety and/or his appointed designee(s).
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FORMS

)ENT/1NJI1RY/1LLNESS REPORT? (Form 0084)(Appendix A)

This form must be completed for all accidents and signed by the employee, supervisor/
manager and safety official. The supervisor/manager must complete and sign the report
following a complete investigation of the incident. This reports should be completed using
the employee's 'own words* to describe the details of events involved in the incident. The
employee must sign the report unless medically unable to do so.

This report meets the requirements of the OSRA Form No. 101 and provides necessary
information for completion of a first report of injury for worker's compensation claim.
Forms may be obtained through Corporate Health & Safety.

INJURY/ILLNESS STATUS REPORT: (Form 0085) (Appendix B)

This report must be completed at the time of each medical evaluation relating to an
injury/illness. Information provided on this report is necessary to determine the employee's
ability to work, if the incident is OSHA recordable and for the administration of worker's
compensation claims.

This report also serves as an authorization to release medical information which is required
to obtain doctor's reports, emergency room records, x-ray reports, lab reports, etc.,
pertaining to the work-related incident The medical release must be signed by the
employee.

The upper portion of this report is to be completed by the supervisor/manager or person
sending the employee for treatment and the tower portion of the form is to be completed and
signed by the treating physician. The white copy of the report must be given to the
employee or the immediate supervisor, the treating physician/agency retains the yellow copy.
Forms may be obtained through Corporate Health & Safety.

NOTICE OF LOST TIME INJURY/DEATH; (Appendix C)

This report is required to be completed in any accident/injury case in which tost time or
death is involved. The notice must be completed by the Division Manager and presented to
Corporate Health and Safety within 24 hours of the incident. Forms may be obtained
through Corporate Health & Safety.

WITNESS FORM (Appendix D)

This form is to be used to obtain a signed statement from individuals who have witnessed the
injury/incident or have pertinent information relating to the incident Forms may be obtained
through Corporate Health & Safety.
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POSITION STATEMENT ON MODIFIED WORK

It is the objective of OHM Corporation to minimize accidents to the fullest extent as practical
through strict compliance with OSHA regulations and OHM Corporation Standard Operating
Procedures (SOPs), as well as supervisor and employee safety training, site safety audits, and
constant attention to safety. Should an employee have the misfortune of being injured or
becoming ill in the course of, and arising from his/her employment, OHM Corporation will
endeavor to provide an injured employee an alternate, temporary assignment when (he
employee can return to work with a restriction. Modified (Light Duty) work will be made
available in order to bring the injured employee back to the work environment, for the
benefit of the employee and the Company, whenever medically appropriate.

Employees are expected to return to modified work when medically capable. The work
assigned the injured employee will be work that will not aggravate the medical condition and
meets the restrictions set forth by the treating and/or Company physician. Examples of
.modified work include, but are not limited to, office work, dispatching, and light shop work.

Employees accepting modified work will be paid the rate of pay they were earning immedi-
ately prior to the period of disability and are subject to evaluation by the Company physician,
at the Company's discretion.
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ACCIDENT/INJURY/ILLNESS
REPORT FORM

Form

491

Q Accident Otafury
Property Damage O Ye*
Vehicle Involved OYes

Olineu
ONo
QNo

Health A Safety UM Only* *
Cat**____________________
OFnlAidOnV
Q Medical Treatment
O Lost Workdays. Restricted Acfirty
Q Lost Workday* - Away from Work
Q Fatally

Btact Dale and Time of Incident

OHM CORPORATION

pun. Shit O1st O2nd O3fd

(Employee's Horn* Division/Regional OfTiov/Subsidiary)

Add
Cty Slate

PROJECT IDENTIFICATION (Project Related Incidents Only)

____________. Project Start Data ___ Comptetion Dal*

'•xatbn (Full Address)

Telephone _—————

EMPLOYEE INFORMATION

EmptoywNo.

O Ragular Full Tim« Q Ragutar Part Tn« O Temporary O Non-Employ**

n* Addr*M

BateotBirth ————————————— Age——— Social Security No.———- —— -————— Sex DM OF

Job Tfcto _______________- Department ——————————————————— Date Hired ___________

length of Employment O In Training. O——Mos. O ——— Yrs. Time in Job Class Q In Training. O___ Mo*. O. Yrs.

Nama of Employee's Direct Supervisor

Supervision at Time of Accident Q Directly Supervised O Indkectly Supervised Q Not Supervised

-̂ pedfic Location Where Incident Occurred

To Whom Was Incident Reported?

Witness Nama/Addr*s« _

OOHMFacillry OProjectSte OOther.

______________ When?__

Witness Job TWe/Reason in Area.

Descrb* Employee's Job Duties Being Performed When Injure*.

icrfc* FuHy the Events Which Resulted in the Aoctdent/Injury/ltness.

PLEASE CONTINUE ON BACK OF THIS FORM



(Use Extra Page I Needed)

Oescrbe the Injury/Ulnew In Detail; Indicate Part of Body Affected _________

Name of Object/Substance Which Directy Injured Employee.

Has/Win Employee Seek Treatment OYes ONo Did Employee Die? QYes QNo

Name/Address of Hospital/Doctor ————————_____________________.

Descrfco Treatment Given ——————————————__

Was Employee AWe To Return To Work? Q Yes O No

It YES: O Regular Work O Work wWi Restricted AclivBet

Restriction —————————————————_____

If NO: Gate Lost Time Began ————————————. Oate/Esl. Date To Return.

Identify Personal Protective Equipment Used by Injured Employee ___________

What Training or Instruction Had Been Given?.

How Could This Accident Have Been Prevented?.

Corrective Action.

Are You Reporting This Incident as an Industrial Injury/Bines*? OYes QNo

Signature————————————————————————————————(Employee) Date.

Signature ———————————————————————————_———_—— (Supvr/Manager) Date.

Signature——————————————————————————————.—— (Safety Officer) Date.

Signature ————————————————————————————————— (Proj. Manager) Dale.

Signing This Report dots Hot ConsllMt Certffleatiwi of an Industrial Claim

DISTRIBUTION Original To: Division Secretary at Employee's Home Office

Copy To: Q Corporate Health ft Safety Q Regional Hearth ft Safety Manager
O Project Manager O Site Safety File



FormOOtS
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OHM

INJURY/ILLNESS STATUS REPORT
.mptoyee_____________________.———————————————— Social Security No..

Home Address —————————————————————————————————————————— Phone.

Job Tile _____——————————————————————- Home Division ____________

Date/TVne of Injury/Wness————————————— ——. ajn. Location: OOHMFacfSy O Project Site

__. pjn. O Other _____________________

Description of Injury/Illness —————————————————————————————————————————————————————————————

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ (̂JTTHjDRJZATJON J ĵ̂ LEAJEJN£O^M£nON_ __ ____ _ _ _ ___ _____

I hereby authorize all physicians, hospital*. dWcs and at persons to discuss wtt. and release to OHM Corporation and rts autSorized agents,
any information or copies thereof acquired In the course of my examination or treatment for the injury identified above. Thb authorization shafl
not extend to any other medical condition, past or present, unless tht same b causaBy or historically relevant or related to the injury referred
1o above.

Employee Signature__________________________________________ Date.

PHYSICIANS OR MEDICAL PERSONNEL TO COMPLETE REMAINDER OF FORM
WORK STATUS DEGREE - UMfTATIONS

QS*4*nUryW*riLUKng 10 pout4* muimura ano* 1. Thtpafcnmay:
oeajbnaftf Cfng ar**or carrying mtO> artidM a* a. SUr*%*h
dodu».lMgar^ar*i<na*Mi.AfAou.niMtfona<y QNon* Ol-ifen

Oai* JBb.dt!in»tfotono«McMnvo»v««riaino.aeorBin Q44t«ur»
an«M of w-Ung antf eantfng U oftan n*o»«ury In
orryingauiJoBA«M.JMi*ar«i«tf»nary>w»ftî  •• *

—- »Van4ngar*i»qufr*tfortyocca»cr«.1y*n4otfw

O UgM W*«t. LKng 20 punlt maxjrrwa w(t<

or UXl R**v«k«<On 10 90tf__C««A tough t* »«.•?« Ol«4 ray b«or*y a OMhom
teM r«;tg&kitfr«axajo6Uinri»a:*9ary«tionli

or tantfng C * »lgruSant dtgr* or Z. ftimt tray VM hand* ler/«p«trm:
ntofl of r« iim« wi*i a digroa

*** or^aninc»>0'»uRnpararmandtorl̂ eor•«la.
• O U»̂ um Watt. UMng SO peurt* ffwuiiMii •fft

ZSpctftOa. _ - __ Ov«* Oito
QMM«7 Wot. UMn| 100 pounds m_ihwn«M>

ng and̂ ar eanyine of eb;»ai w«>̂ ing va> • ^
_^ r-̂ ^^w, Oecuienrfy Maai/
""* OV*ryltoa«yWoA.tJNneeb|K» in •Master MB a. •*«.__O O O

FOX* (rift t««LJ«mf fling _^d« carrying of ObjtCB 0. S«uW __O O O
••igNng SO youn* or mero. c. C-i* _O O O

PHYSICIANS REPORT

Diagnosis ——————————————————————————

Prognosis ________________________

Ottuii___________________________

ate oHhis Report ______________ Physician's Signature.

O Referred to company physician
O Patient reforrodfedmtned:

To Whom ____________

Address_____________

Phone_____________

Date _______ Time.

Address _ __________________________________________________. Phone.
-O»«o

.0»c Ceer 16406 U.S. Route 224 E. • P.O. Boi 5S1 • Findtoy. OH 45639-0551 • (419) 4254054



OHM Corporation

NOTICE OF LOST TIME INJURY/DEATH

Please Type or Print

Employee's Name: .

Employee's No.: _

Location: _____

Supervisor's Name:

Date of Injury/Death: _________________ Time:

Brief Description of Incident __________________

Immediate Corrective Action:

Tentative Follow-up Corrective Action:

Signature: ________________________ Supervisor Manager

Date: __________

Piflribution

9 Fax to the foltowiot:

1) Fred Kalvonca. Vie* Present, Health ud Safety
Fax (419) 425-6039; Phooe (419) 424-4910

2) Regional Manager

v Original: Corporate Health and Safety

o Copy: Site Safety File



WITNESS FORM

NAME _____________________________ AGE

ADDRESS_________________________________

PHONE _________• MARITAL STATUS _________

OCCUPATION _______________________________

DATE ACCIDENT WITNESSED _______________ TIME

LOCATION OF ACCIDENT ________________________

MY POSITION AT TIME OF ACCIDENT.

MY LOCATION AT TIME OF ACCIDENT.

NARRATIVE REPORT

Describe in your own words what happened. (What did you see, hear, smeU, do, etc.):

I have read the above report and it is true and correct to the best of my knowledge. I
do not recall any other facts of this accident

(Signature of witness) (date)



OHM WORKERS* COMPENSATION CONTACTS

May 20, 1992

CORPORATE OFFICE/OHIO DIVISION Mark Harbtr 800-537-9540

MIDWEST REGION
Illinois Division
Minnesota Division
Missouri Division
Pennsylvania Division

James Joict •
Kelly Cruise
Geneva Anderson
Medora Rund
Linda Kalbaugh

800-537-9540
708-759-9493
612-593-9119
314-272-3303
800-284-6462

NORTHEAST REGION
Massachusetts Division
New Jersey Division
New York Division
Virginia Division
Northeast Region (Princeton)

Kevin McMahon '
Jennifer Tremblay
Elizabeth O'Connor
Barb Golas
Martha Nuckols •
Sharon Zelis

609-443-2800
800-242-4644
609-443-2800
800-457-4412
800-426-0127
609-987-0010

SOUTHEAST REGION
Alabama Division
Florida Division
Caribbean Division
Georgia Division
North Carolina Division
Southeast Region (Norcross)

Angela liberator* •
Charlie Hunt
Janet Bayes
Evelyn Casillas
Sue Cagle
Katbryn WesseU
Jennifer Boschert

800-327-9942
404-787-3836
800-552-2038
407-241-8903
404-787-3834
800-275-8887
800-327-9942

SOUTHWEST REGION
Austin Division
Louisiana Division
Texas Division
Southwest Region (Houston)

Franklin Poston •
Many Jones
Jill Edwards
Richard Hernandez
Gayla George

713-875-3600
512-327-9212
504-389-9596
713-875-3600
713-875-0000

WESTERN REGION
San Leandro Division
Sacramento Division
Anaheim Division
Washington Division
Western Region (Walnut Creek)
TAC Group (Walnut Creek)

Rich Bohrer •
Ginger Biela
Cheri Rieg
Linda Vadurm
Stacie Siegfried
JoAnne Barton
Bobbie Meehan

800-882-8582
800-522-6462
800-334-2417
800-255-2298
206-861-4617
800-882-8582
510-256-7187

Regional Health & Safety Managers



APPENDIX J

OHM SAFETY INSPECTION PROJECT SITE FORM



OHM Corporation OHM Corporation
Project Site Inspection Checklist

Project Na
Project Number.
Project Location:
Site Supervisor
Inspector's Name:

^f EPICAL AND FTRST AIP YES NO

L Are First Aid Kits accessible and identified?
2. Are emergency eye wash and safety showers available?
3. Are daily logs for first aid present and up to dale?
4. Are First Aid Kits inspected weekly?

PERSONAL PROTECTIVE EQUIPMENT

L Have levels of personnel protection been established?
2. Do an employees know their level of protection?
3. Are respirators used decontaminated, impcfted, and

stored according to standard procedures?
4. Have employees been fit-tested?
5. Is defective personal protective equipment tagged?
6. Does compressed breathing air meet CGA Grade T>*

minimnm?

7. Are there sufficient quantities of safety equipment
and repair parts?

8. Does Level D protection consist of safety glasses,
hard hats, and steel toe boots?

FIRE PREVENTION

1. Is smoking prohibited in flammable storage areas?
2. Are fire lanes established and maintained?
3. Are flammable dispensing systems grounded and bonded?
4. Are approved safety cans available for storage of

flammable liquids?
5. Has the local fire department been contacted?
6. Are fire extinguishers available near refueling areas?

AIR MONITORING

1. Is air monitoring being conducted as required by the
site safety plan?

2. Are air monitoring instruments calibrated daily?
3. Is the air monitoring logbooks up to date?
4. Are user manuals available?
5. Are instruments clean and charged?



AND CUTTING f29 CFR 1926 Subpart 1)

L Are Gre catinguishen present at welding and cutting operations?
2. Are confined spaces; such as, tanks, pipelines, and trenches; tested

prior to catling and welding operations?
3. Are Hot Work Permits available?
4. Are proper helmets, goggles, aprons, and gloves available for weldiag

and cutting operations?
5. Are welding machine* properly grounded?
6. Are oxygen and fuel gas cylinders stored a minimum of 20 feet apart?
7. Are only trained personnel permitted to operate welding and cutting

equipment?

HAND AND POWER TOOLS (29 CFR MM Suhpaitl)

1. Are defective hand and power tools tagged and taken out of service?
2. Is eye protection available and used when operating power took?
3. Are guards and safety devices in place on power tools?
4. Are power tools inspected before each use?
5. Are non-sparking tools available?

MOTOR VEHICT -13S

1. Are vehicles Inspected daily?
2. Are personnel licensed for the equipment they operate?
3. Are unsafe vehicles tagged and reported to supervision?
4. Are vehicles shut down before fueling?
5. When backing vehicles, are spotters provided?
6. Is safety equipment on vehicles?
7. Are loads secure on vehicles?
8. Are vehicle occupants using safety belts at provided?

EMERGENCY PLANS

1. Are emergency telephone numbers posted?
2. Have emergency escape routes been designated?
3. Are employees familiar with the emergency signal?
4. Has the emergency route to the hospital been established and posted?

L Are materials stacked and stored as to prevent sliding or collapsing?
2. Are flammable* and combustibles stored in non-smoking areas?
3. Is machinery braced when personnel are performing maintenance?
4. Are tripping hazards labeled}
5. Are semi-trailers chocked?
6. Are fixed jacks used under semi-trailers?
7. Are riders prohibited on materials handling equipment?
8. Are cranes inspected as prescribed and logged?
9. Are OSHA approved manlifts provided for the lifting of personnel?
10. Are personnel in manlifts wearing approved faD protection devices?



K1RE PROTECTION

1. Has a fire alarm been *«*«
2. Do employees know the location and use of all fire extinguishers?
3. Are fire extinguisher locations marked?
4. Are combustible materials segregated from open flames?
5. Have fire «trti»£nMi*n been professionally inspected during the last year?
6. Are fire extinguishers visually inspected monthly?

ELECTRICAL (29 CFR 1926 Subpart X)

1. Is electrical equipment and wiring property guarded?
2. Are electrical lines, extension cords, and cables guarded and maintained

in good conditions?
3. Are extension cords kept out of wet areas?
4. Is damaged electrical equipment tagged and taken out of service?
5. Have underground electrical fines been identified by proper authorities?
6. Has positive lock-out system been established by a certified project ei***™*wt1
7. Are GFCTs being used as needed?
8. Are extension cords being inspected daily for ground continuity and

structural integrity? (Le, group pin in place, no unapproved splices)
9. Are warning signs exhibited on high voftae equipment (250V or greater)?
10. Is extension cord inspection documented?

CRANES AND RIGGING (29 CFR 19MJSH)

L Are cranes inspected daily?
2. Are crane swing areas barricaded or demarked?
3. Is all rigging equipment tagged with an identification number and rated capacity?
4. Is rigging equipment inspection documented?
5. Are slings, chains, and rigging inspected before each use?
6. Are damaged slings, chains, and rigging tagged and taken out of service?
7. Are slings padded or protected from sharp corners?
8. Do employees keep dear of suspended loads?
9. Are employees in the Eft area wearing hard hats?

COMPRESSED GAS CYLINDERS

L Are breathing air cyEnden charged only to prescribed pressures?
2. Are Eke cylinders segregated in well ventilated areas?
3. Is smoking prohibited in cylinder storage areas?
4. Are cylinders stored secure and upright?
3. Are cylinders protected from snow, rain, etc?
6. Are cylinder caps in place before cylinders are moved?
7. Are fuel gas and 02 cylinders stored a minimum of 20 feet apart?
8. Are propane cylinders stored and used outside the structure?

SCAFFOLDING (29 CFR 1926.451)

1. Is scaffolding placed on a flat, firm surface?
2. Are scaffold planks free of mud, ice, grease, etc?
3. Is scaffolding inspected before each use?
4. Are defective scaffold parts taken out of service?
5. Does mobile scaffold height exceed 4 times the width or base dimension?
6. Does scaffold planking overlap a minimum of 12 inches?
7. Does scaffold planking extend over end supports between 6 to 18 inches?



8. Are employees restricted from working on scaffolds during storms and high winds?
9. Are all pins in place and wheels locked?
10. Is perimeter guarding (top rail, mid raO, and toe board) present?

WALKING AND WORKING SURFACES

L Are ladders a Type I or Type n?
2. Are accessways, stairways, ramps, and ladders dean of ice, mud, snow, or debris?

3. Are ladders being used in a safe manner?
4. Are ladders kept out of passageways, doors, or driveways?
5. Axe broken or damaged ladders tagged and taken out of service?
6. Are metal ladders prohibited in electrical service?
7. Are stairways and floor openings guarded?
8. Are safety feet installed on straight and extension ladders?
9. Is general housekeeping up to OHM standards?
10. Are ladders tied off?

SITE SAFETY FLAN

L is a site safety plan available on site or accessible to aO employees?
2. Does the safety plan accurately reflect site conditions and tasks?
3. Have potential hazards been described to employees on site?
4. Is Here a designated safety official on site?
5. Have aD employees signed the acknowledgement form?

SITE POSTERS

1. Are the following documents posted in a prominent and accessible area?

A. Minimum Wage
B- OSHA Health and Safety
C. Equal Employment Opportunity

SITE CONTROL

L Are work zones clearly defined?
2. Are support trailers located to minimize exposure from

a potential release?
3. Are support trailers accessible for approach by emergency vehicles?
4. b the site properly secured during and after work hours?

HEAVY EQUIPMENT (29 CFR 1926 SobpartO)

L b Wavy equipment inspected as prescribed by the manufacturer?
2. Is defective heavy equipment tagged and taken out of service?
3. Are project roads and structures inspected for load capacities and proper clearances?
4. Is heavy equipment shut down for fueling and maintenance?
5. Are back-up alarms installed and working on equipment?
6. Are designated operators only operating equipment?
7. Are riders prohibited on heavy equipment?
8. Are guards and safety appliances in place and used?

EXCAVATION (29 CFR 1926 SubpaitP)

L Has a 'competent person" been designated to supervise this excavation activity?
2. Have utility companies been advised of excavation activities?
3. Prior to opening excavations, are utilities located and marked?



i Has a professional engineer evaluated aD excavations greater than 20 feet deep?
5. Is there rescue equipment on-site and accessible to excavation?
6. Is excavated •material placed a minimum of 24 inches from the excavations?
7. Are the sides of excavations sloped or shored to prevent caving ia on employees?
8. Has excavation greater than 4-feet deep been monkored for hazardous atmosphere

(Le.LEL/02 deficiency)?
9. Are ladders wed in excavations over 4-feet deep?
10. Are ladders present every 25 feet?
1L Are barriers, Le. guardrails or fences placed around excavations near

pedestrian or vehicle thoroughfares?
12. Is excavation inspected djflx by competent persons and documented?

CONFTNED SPACES (Proposed Regulation 29 CFR 1910.146)

1. Have employees been trained in the hazards of confined spaces?
2. Are confined space permits available on project site?
3. Is the contractors confined space safety procedure on the project?
4. Has a rescue plan been established?

PERSONNEL DECONTAMINATION

1. Are decontamination stations set up on site?
2. Are waste receptacles available for contaminated clothing?
3. Are steps taken to contain liquids used for decontamination?
4. Have decontamination steps and procedures been covered by the

site supervisor or safety official?
5. Is afl personal protective equipment and respiratory equipment

being cleaned on a daily basis?

EQUIPMENT DECONTAMINATION

1. Has equipment decontamination been established?
2. Is contamination wash water property contained and disposed of?
3. Are all pieces of equipment inspected for proper decontamination

before leaving the site?
4. Is afl equipment being cleaned on a daily basis?

HAZARD COMMUNICATION (29 CFR 1926J9)

1. Is there a written program on-site?
2. Is there a MSDS FOR EACH CHEMICAL present on-site?
3. Are aD containers properly labeled, as to content, hazard?
4. Have employees been trained on chemical hazards?
5. Are employee's trained on chemical hazards whOe doing non-routine tasks?
6. Do employees (including subcontractors) know and understand the acute and

chemical effects of exposure from the chemicals on-site?
7. Have all subcontractors signed the Haz-Comm acknowledgement form?



1 have reviewed this Inspection checklist with the safety inspector and fully understand the recommendation
and will make every attempt to correct then Immediately.

Signature Date

€eo(ractor Supervisor ______,______________ ______

Project Manager ____________________ _____

OHM Compliance
Inspector
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SUMMARY OF SAMPLE RESULTS



TABLE 22
REMOTE FILL REMEDIAL VOLUME ESTIMATES

NL/TARACORP SUPERFUND SITE

LOCATION

2230 CLEVELAND

31 08 COLGATE

1628DELMAR

EAGLE PARK ACRES
108 CARVER

111 CARVER

202A HARRISON

203/205 HARRISON

100/201 HILL

128 ROOSEVELT

203/205 TERRY

208 TERRY

HAZARDOUS
TCLP Lead
> 5 MG/L

(Y/N)

YES

YES

NO

NO

NO

YES/NO

NO

NO/YES

NO

YES

NO

EAGLE PARK ACRES TOTAL
(YD*)

ESTIMATED
NON- HAZARDOUS

VOLUME
(YD3)

0

0

-7

56

0

29

1,274

24

417

0

511

2,311

ESTIMATED
HAZARDOUS

VOLUME
(YD*)

51

6

0

0

0

310

0

59

0

438

0

807

WOODWARD-CLYDE CONSULTANTS PAGE 1 21-Sep-92



TABLE 22
REMOTE FILL REMEDIAL VOLUME ESTIMATES

NL/TARACORP SUPERFUND SITE

LOCATION

MISSOURI AVENUE

SAND ROAD

SCHAEFFER ROAD

VENICE ALLEYS

ABBOTT AVENUE

KLEIN AVENUE

LINCOLN AVENUE

SLOUGH ROAD

WEBER AVENUE

HAZARDOUS
TCLP Lead
> 5 MG/L

(Y/N)

YES/NO

NO

YES

YES

NO

NO

YES*

NO/YES

VENICE ALLEYS TOTAL
(YD*)

ESTIMATED
NON- HAZARDOUS

VOLUME
(YD3)

80

1,415

0

0

389

227

0

589

1,205

ESTIMATED
HAZARDOUS

VOLUME
(YD3)

1,790

0

918

1,363

0

0

790

109

2,262

REMOTE FILL TOTAL VOLUMES (YD») 5,018 5,834

COMBINED TOTAL FILL VOLUME (YD8) 10,851

LEGEND
* A majority of the area contains TCLP-Lead concentrations

WOODWARD-CLYDE CONSULTANTS PAGE 2 21-Sep-92



Nl /I AUACOKP89MANALYTICAL REPORT

TABLE 24
EAGLE PARK DATA SUMMARY

C.ENGRATI-D: Scp02.1992
SAMPLE 10

SCA0108100COOL
SCA0108100AOOT

SCA0106200COOL
SCA010820ABOOL

SCA011110ABOOL

SCA011120ABOOL

SHA0202100COOL
SHA0202100COOT
SHA0202100000L
SHA0202100EOOL
SHA020210ABOOL
SHA020210ABOOT

SHA0202200COOT
SHA0202200FOOL
SHA020220ABOOL
SHA020220ABOOT

SHA0202300COOL
SHA0202300EOOL
SHA0202300FOOT
SHA0202300FOTD
SHA0202300GOOL
SHA020230ABOL
SHA020230ABOLD

SHA0202400COOL
SHA020240ABOOL

SHA0203100DOOL
SHA020310ACOOL

PARAMETER

Total Lead
TCLPLead

Total Lead
Total Lead

Total Lead

Total Lead

rotaiLead
rCLPLead
FotalLead
rolalLead
Total Lead
rCLPLead

rCLP Lead
Total Lead
Total Lead
TCLPLead

Total Lead
Total Lead
TCLP Lead
TCLP Lead
Total Lead
Total Lead
Total Lead

Total Lead
Total Lead

Total Lead
Total Lead

SAMPLE
COLLECTION

DATE
35/19/1992
35/19/1992

95/19/1992
95/19/1992

D5/19/1992

35/19/1992

05/27/1992
05/27/1992
05/27/1992
05/27/1992
05/27/1992
05/27/1992

95/27/1992
35/27/1992
95/27/1992
95/27/1992

95/27/1992
05/27/1992
05/27/1992 '
05/27/1992
95/27/1992
05/27/1992
95/27/1992

95/27/1992
95/27/1992

95/22/1992
95/22/1992

ANALYSIS
DATE

07/29/1992

07/29/1992
07/29/1992

07/29/1992

97/29/1992

37/30/1992

97/30/1992
97/30/1992
97/30/1992
09/15/1992

09/15/1992
97/30/1992
97/30/1992
99/15/1992

07/30/1992
07/30/1992
99/15/1992
09/15/1992
07/30/1992
97/30/1992
97/30/1992

37/30/1992
97/30/1992

97/29/1992
97/29/1992

RESULT

154
4

1810
4350

471

445

2320
11.7
103
198

68400
440

2.34
19.4

1240
1.47

752
622

0.93
1.13
177
937
536

151
106

49.8
92.9

QUALIFIER

J

J
J

1

J

-

U
u

UNITS

MG/KG
MG/L

MG/KG
MG/KO

MG/KG

MG/KG

MG/KG
MG/L
MG/KG
MG/KG
MG/KG
MG/L

MG/L
MG/KG
MG/KG
MG/L

MG/KG
MG/KG
MG/L
MG/L
MG/KG
MG/KG
MG/KG

MG/KG
MG/KG

MG/KG
MG/KG

REPORTING
DETECTION

LIMIT
5.1

5.3
29.0

5.4

5.2

6.1
9.2
5.9
5.0
261
3.18

9.18
5.1
i.1
9.18

S.I
B.6
9.18
9.18
5.9
5.5
5.3

5.8
5.6

5.6
B.I

PARAMETER

Moisture Content

Moisture Content
Moisture Content

Moisture Content

Moisture Content

Moisture Content

Moisture Content
Moisture Content
Moisture Content

Moisture Content
Moisture Content

Moisture Content
Moisture Content

Moisture Content
Moisture Content
Moisture Content

Moisture Content
Moisture Content

Moisture Content
Moisture Content

ANALYSIS
DATE

07/08/1992

07/08/1992
07/08/1992

07/08/1992

07/08/1992

97/10/1992

07/10/1992
07/10/1992
07/10/1992

07/10/1992
07/10/1992

07/10/1992
07/10/1992

07/10/1992
07/10/1992
07/10/1992

07/10/1992
07/10/1992

07/09/1992
07/09/1992

RESULT

19.7

9.9
T4.5

9.1

9.2

23.3

22.1
21.1
10.2

22.9
10.0

22.7
28.3

28.3
9.1

11.6

19.1
15.2

27.9
209

UNITS

KWETW

KWETW
KWETW

KWETW

KWETW

KWETW

KWETW
KWETW
KWETW

KWETW
KWETW

KWETW
KWETW

KWETW
KWETW
KWETW

KWETW
KWETW

KWETW
KWETW

woonwAnn-CLYOE CONSULTANTS PAfTP 1 ?1-S«p-92



OHM HEALTH AND SAFETY PROCEDURES

SUBJECT: HEAT STRESS

NUMBER
17

PAGE
4 Of 4

DATE FIRST
PUBLISHED

5/89

5.6 Thirst is not an adequate indicator of body water
loss. Workers are to drink at least small amounts of
water on each break.

5.7 Workers are to rest when any of the symptoms described
above are present. The buddy system is mandatory, as
most often the potential victim will not be aware of
any symptoms. Watch out for each other.



OHM Corporation

HEALTH & SAFETY PROCEDURES
COLD STRESS
PROCEDURE NUMBER 23 Page 1 of 2
LAST REVISED -AUGUST 1992

1. OBJECTIVE

OHM Remediation Services Corp. (OHM) recognizes that work must be performed
in various weather conditions, including cold climates. In order to minimi?* cold
related illnesses, site supervisors are to be aware of the symptoms of and
environmental conditions that lead to cold-related illnesses the appropriate steps to
take to prevent their occurrence.

2. PURPOSE

This procedure describes the causes, symptoms, treatment and/or prevention of
cold-related illness.

3. GENERAL INFORMATION

3.1 When the temperature of the surrounding air or water are much colder than
the worker, the body's physical processes must increase to maintain thermal
balance. Shivering is the body's attempt to generate increased heat

32 The lower limit of efficiency for prolonged outdoor work is -24 degrees F.

33 Shivering, pain and numbness are not trustworthy indicators to cold exposures,
because prolonged cold exposure numbs all body sensations.

3.4 Wind-chill temperature is a better means of evaluation as it takes into account
the wind's ability to strip heat from the body through convection.

3.5 Protective clothing that is wet with sweat or from rain will cause heat loss
through conduction.

4. COLD INJURY

4.1 TRENCH FOOT occurs as a result of extended exposure of the feet to cold and
moisture. Capillary walls of the feet are injured, resulting in tingling, itching
and pain. Busters may form followed by ulceration of the skin.

4.2 FROST-NIP is localized superficial freezing of extremities such as ears, nose,
toes, and fingers. Initially there is a dark bluish color due to bleeding under
the skin which at times can become gangrenous. Worker experiencing frost nip
are susceptible to future injury and should avoid chilling.



COLD STRESS _____I Procedure Number 23 Page 2 of 2 |

43 FROSTBITE occurs when the moisture in the skin actually freezes, forming ice
crystals, resulting, in the damage of skin cells. The injured area becomes red,
then blue/red. A burning pain is noted initially, then pain decreases and
numbness sets in. The skin becomes waxy pale in appearance because of lack
of oxygen. The ears, nose, toes and fingers are most susceptible. Damaged
area can become gangrenous resulting in the loss of tissue, finger tips and toes.

4.4 HYPOTHERMIA occurs when heat production of the body is not sufficient to
replace heat lost to the environment The results are a lowering of the core
body temperature, the pulse rate slows, muscular weakness occurs, mental
abilities dull and the worker becomes uncoordinated. Signs of hypothermia are
evident at 95 degrees Fahrenheit body core temperature and consciousness is
lost between 89.6 • 86.0 degrees Fahrenheit At lower core temperatures,
cardiac arrest is possible.

Exposure to cold water decreases the body core temperature rapidly and
consciousness is quickly lost Workers on or over water should be acutely
aware of the danger of immersion during cold weather.

It has been known for years that hypothermia results in dulling of the senses
and could result in poor decision making. Workers that are exposed to extreme
cold should not be given tasks that are critical to their health and safety and
that of others.

5. PREVENTION

Prevention of hypothermia and other cold injuries is best accomplished by protecting
workers from cold and moisture. Gothing is the most important factor in prevention
of injury. Personnel working on land should layer clothing with outer layer being wind
and water resistant The layers should be capable of being vented at wrist, neck and
waist to reduce wetting by perspiration. Feet should be kept dry and socks should be
changed when they become wet Gloves which protect the hands from cold but allow
freedom of movement are necessary. Never allow bare skin to contact metal surfaces
at sub-zero temperatures.



APPENDIX G

EXCAVATION SAFETY PROCEDURES



, EXCAVATION
OHM Corporation

HEALTH & SAFETY PROCEDURES

PROCEDURE NUMBER 2* Page 1 of 8
LAST REVISED -AUGUST 1992

1. OBJECTTVE

All excavations opened at OHM Remediation Services Corp. (OHM) facilities and
project sites must comply with the requirements of this procedure.

2. SCOPE. APPLICATION AND PURPOSE

This procedure outlines requirements for all open excavations made in the earth's
surface. Excavations are defined to include trenches. This policy is intended to
protect personnel from the hazards of collapse.

3. REGULATORY REQUIREMENTS

This procedure win follow the guidelines of 29 CFR 1926, Subpart P - Excavations.
In the case of United States Army Corp of Engineers projects, the requirements of
EM 385-1-1, Section 23 will be observed. In the event of a conflict between these
referenced standards, the more stringent wOl prevail

4. GENERAL REQUIREMENTS

Safety operations while working in and around excavations involve many factors.
Factors to be evaluated and discussed before starting work at daily safety meetings
include:

4.1 Surface Encumbrances

All surface encumbrances that are located so as to create a hazard to
employees shall be removed or supported, as necessary to safeguard
employees.

4.2 Underground Installations

The estimated location of utility installations, such as sewer, telephone,
fuel, electric, water fines, or any other underground installations that
reasonably may be expected to be encountered during excavation work,
shall be determined prior to opening an excavation.

Utility companies or owners shall be contacted within established or
customary local response times, advised of the proposed work, and asked
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to establish the location of the utility underground installations prior to the
start of actual excavation. When utility companies or owners cannot
respond to a request to locate underground utility installations within 24
hours (unless a longer period is required by state or local law), or cannot
establish the exact location of these installations, the excavation may
proceed with caution, provided detection equipment or other acceptable
means to locate utility installations are used

When excavation operations approach the estimated location of
underground installations, the exact location of the installations shall be
determined by safe and acceptable means.

While the excavation is open, underground installations shall be protected,
supported or removed as necessary to safeguard employees.

43 ACCESS AND EGRESS

43.1 Structural Ramps

Structural ramps that are used solely by employees as a means
of access or egress from excavations shall be designed by a
competent person. Structural ramps used for access or egress of
equipment shall be designed by a competent person qualified in
structural design, and shall be constructed in accordance with
the design.

Ramps and runways constructed of two or more structural
members shall have the structural members connected together
to prevent displacement

Structural members used for ramps and runways shall be of
uniform thickness.

Cleats or other appropriate means used to connect runway
structural members shall be attached to the bottom of the
runway or shall be attached in a manner to prevent tripping.

Structural ramps used in lieu of steps shall be provided with
cleats or other surface treatments on the top surface to prevent
slipping.



Nl/l ARACORP 89MANALYTICAL REPORT

TABLE 24
EAGLE PARK DATA SUMMARY

GENERATED: Scp 02,1992
SAMPLE ID

SHA0203200DOOL
SHA020320ACOOL

SHA0203300DOOL
SHA0203300DOLD
SHA0203300DOOT
SHA0203300EOOL
SHA0203300EOOT
SHA0203300FOOL

SHA0203400DOOL
SHA0203400DOOT
SHA0203400EOOL
SHA0203400FOOL
SHA020340ACOOL

SHA0205100DOOL
SHA020S100EOOL

SHA0205200DOOL
SHA0205200DOLD
SHA0205200£OOL
SHA0205200FOOL

SHA0205300DOOL
SHA0205300000T
SHA020530000TD
SHA020S300EOL
SHA0205300EOT
SHA020530ACOOL

SHI0100100COOL
SHI0100100DOOL
SHI010010ABOOL
SHI010010ABOOT

PARAMETER

Total Lead
Total Lead

Total Lead
Total Lead
FCLP Lead
Total Lead
TCLP Lead
Total Lead

Total Lead
TCLP Lead
Total Lead
Total Lead
Total Lead

Total Lead
Total Lead

Total Lead
Total Lead
Total Lead
Total Lead

Total Lead
TCLP Lead
rCLP Lead
Total Lead
TCLP Lead
Total Lead

Total Lead
Total Lead
Total Lead
TCLP Lead

SAMPLE
COLLECTION

DATE
05/22/1992
OS/22/1992

05/22/1992
55/22/1992
05/22/1992
05/22/1992
05/22/1992
05/22/1992

05/22/1992
05/22/1992
95/22/1992
55/22/1992
05/22/1992

05/21/1992
05/21/1992

05/21/1992
05/21/1992
05/21/1992
05/21/1992

05/21/1992
05/21/1992
05/21/1992
05/21/1992
05/21/1992
05/21/1992

05/20/1992
05/20/1992
05/20/1992
05/20/1992

ANALYSIS
DATE

07/29/1992
07/29/1992

07/29/1992
07/29/1992

07/29/1992

07/29/1992

07/29/1992

07/29/1992
07/29/1992
07/29/1992

07/29/1992
07/29/1992

07/29/1992
37/29/1992
07/29/1992
07/29/1992

07/29/1992

07/29/1992

07/29/1992

07/29/1992
07/29/1992
07/29/1992

RESULT

101
848

1540
1220
0.54
507

0.31
95.9

1800
<0.20

148
17$
186

1030
223

529
832
216
20.4

782
0.22
0.32
500

<019
45

1580
843

17900
152

QUALIFIER

J
J

J
J

J

U

J

1
J
J

J
J

J
1
J
J

J

J

L)

J
J
J

UNITS

MG/KG
MG/KG

MG/KG
MG/KG
MG/L
UG/KG
UG/L
MG/KG

UG/KG
MG/L
VIG/KG
MG/KG
MG/KG

MG/KG
MG/KG

MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
MG/L
MG/L
MG/KG
MG/L
MG/KG

MG/KG
MG/KG
MG/KG
MG/L

REPORTING
DETECTION

LIMIT
6.1
6.2

63
63
0.2
69
0.2
6.6

7.1
0.2
7.1
7.0
59

S 5
7.2

5.9
6.1
5.9
6.4

5.8
0.2
0.2
6.8
0.19
5.1

5.8
5.1
51.1
02

PARAMETER

Moisture Content
Moisture Content

Moisture Content
Moisture Content

Moisture Content

Moisture Content

Moisture Content

Moisture Content
Moisture Content
Moisture Content

Moisture Content
Moisture Content

Moisture Content
Moisture Content
Moisture Content
Moisture Content

Moisture Content

Moisture Content

Moisture Content

Moisture Content
Moisture Content
Moisture Content

^
ANALYSIS

DATE

07/09/1992
07/09/1992

07/09/1992
07/09/1992

07/09/1992

07/09/1992

07/09/1992

07/09/1992
07/09/1992
07/09/1992

07/09/1992
07/09/1992

07/09/1992
07/09/1992
07/09/1992
07/09/1992

07/09/1992

07/09/1992

07/09/1992

07/08/1992
07/08/1992
07/08/1992

RESULT

23
221

' 247
237

298

308

34

308
306
21 8

248
302

184
21 3
28.4
259

19 1

294

222

164
186
79

UNITS

/.WETW

%WETW
KWETW

%WETW

%WETW

%WETW

KWETW
54WETW
%WETW

•AWETW
%WETW

*WETW
•XWETW
%WETW
%WETW

%WETW

%WETW

54 WETW

%WET W
%WET W
•/iWET W

WOODWARD-CLYDE CONSULTANTS PAGT 2 ?1-Sep-92



TABLE 24
EAGLE PARK DATA SUMMARY

NI ./TAUACORP 89M/VNALYT1CAL REPORT GENERATED: Scp 02,1992
SAMPLE 10

SHI0100200COOL
SHI010020ABOOL
SHI010020ABOOT

SRS0128100COOL
SRS0128100DOOL
SRS012810ABOOL

SRS0128200COOL
SRS0128200000L
SRS0128200DOOT
SRS0128200EOOL

SRS0128300COOL
SRS0128300COOT
SRS0128300DOOL
SRS0128300000T
SRS0128300EOOL

STE0203100COOL
STE0203100COLD
STE0203100COOT
STE0203100DOOL
STE020310ABOOL
Sri 02031 OABOLD
S1L020310ADOOT

STE0203200COOL
STE0203200DOOL
STE020320ABOOL
STE020320ABOOT

STE0203300COOL
STE0203300DOOL
STE020330ABOOL
STE020330ABOLO

PARAMETER

Total Lead
Total Lead
FCLP Lead

Total Lead
Total Lead
Total Lead

Total Lead
Total Lead
FCLP Lead
Total Lead

Total Lead
FCLP Lead
Total Lead
rCLP Lead
Total Lead

Total Lead
Total Lead
TCLP Lead
Total Lead
Total Lead
Total Lead
TCLP Lead

Total Lead
Total Lead
Total Lead
TCLP Lead

Total Lead
Total Lead
Total Lead
Total Lead

SAMPLE
COLLECTION

DATE
05/20/1992
05/20/1992
05/20/1992

05/27/1992
05/27/1992
05/27/1992

05/27/1992
05/27/1992
05/27/1992
05/27/1992

05/27/1992
05/27/1992
05/27/1992
05/27/1992
05/27/1992

05/20/1992
05/20/1992
05/20/1992
05/20/1992
05/20/1992
05/20/1992
05/20/1992

05/20/1992
05/20/1992
05/20/1992
05/20/1992

05/20/1992
05/20/1992
05/20/1992
05/20/1992

ANALYSIS
DATE

07/29/1992
07/29/1992

07/30/1992
)7/30/1992
07/30/1992

37/30/1992
07/30/1992
09/15/1992
07/30/1992

07/30/1992
09/15/1992
07/30/1992

07/30/1992

07/29/1992
07/29/1992

37/29/1992
37/29/1992
07/29/1992

07/29/1992
37/29/1992
07/29/1992

07/29/1992
37/29/1992
07/29/1992
07/29/1992

RESULT

90.2
360
1.36

197
1670
53.2

474
163
0.3

60.9

745
<0.10

117
0.37
572

10100
5930
716
292

45200
37700

156

820
44.2
8060
523

126
41.5

5430
9140

QUALIFIER

U
J

J
J

J
J
J

J
U
J

U
U
J
J

UNITS

MG/KG
MG/KG
MG/L

MG/KG
MG/KG
WIG/KG

4G/KG
YIG/KG
MG/L
MG/KG

MG/KG
YIG/L
MG/KG

MG/KG

rtG/KG
MG/KG
MG/L
MG/KG
WIG/KG
MG/KG
MG/L

WIG/KG
^G/KG
tfG/KG
MG/L

HG/KG
dG/KG
^G/KG
tfG/KG

REPORTING
DETECTION

LIMIT
6.2
5.8
0.2

5.3
3.0
5.2

5.9
5.4
0.18
5.0

5.5
0.18
3.9

5.4

59.7
31.5

B.3
105
108

5.7
5.1
26.1
02

6.1
B.1
28.1
28.5

PARAMETER

Moisture Content
Moisture Content

Moisture Content
Moisture Content
Moisture Content

Moisture Content
Moisture Content

Moisture Content

Moisture Content

Moisture Content

Moisture Content

Moisture Content
Moisture Content

Moisture Content
Moisture Content
Moisture Contoni

Moisture Conlenl
Moisture Content
Moisture Content

Moisture Content
Moisture Content
Moisture Conlenl
Moisture Content

ANALYSIS
DATE

07/08/1992
07/08/1992

07/10/1992
07/10/1992
07/10/1992

07/10/1992
07/10/1992

07/10/1992

07/10/1992

07/10/1992

07/10/1992

07/08/1992
07/08/1992

07/08/1992
07/08/1992
07/08/1992

07/08/1992
07/08/1992
07/08/1992

07/08/1992
07/08/1992
07/08/1992
07/08/1992

RESULT

20.5
21.3

-10
21.7
6.4

19.5
12.6

22.9

13.3

22.6

22.1

21.6
20.7

246
61
7.4

167
21.5
53

21
23.5
129
133

UNITS

KWETW
54 WET W

%WETW
%WETW
KWETW

%WETW
KWETW

KWETW

KWETW

%WETW

%WETW

*WETW
%WETW

%WETW
5CWETW
%WETW

fcWETW
%WETW
%WETW

54WETW
%WETW
%WET W
%WETW

WOODWARD-CLYDE CONSULTANTS PAGE 3 21-Sep-92



TABLE 24
EAGLE PARK DATA SUMMARY

Nl n ARACORP 89MANALYTICAL REPORT GENERATED: Sep 02, 1992
SAMPLE 10

STE02033QAB05/20/

STE0203400COOL
STE0203400DOOL
S1E020340ABOOL
STE020340ABOOT

STE0208100COOL
STE020810ABOOL
STE020810ABOOT

STE0208200COOL
STE020820ABOOL
STE020820ABOOT

STE0208300COOL
STE020830ABOOL

STE0208400COOL
STE020840ABOOL
STE020840ABOOT

STE0208500COOL
STE0208SOABOOL
STE020850ABOOT

PARAMETER

fCLP Lead

Total Lead
Total Lead
total Lead
rCLP Lead

Total Lead
total Lead
FCLPLead

rotal Lead
Total Lead
fCLP Lead

Total Lead
Total Lead

Total Lead
Total Lead
FCLP Lead

Total Lead
Total Lead
FCLP Lead

SAMPLE
COLLECTION

DATE
35/20/1992

05/20/1992
05/20/1992
05/20/1992
05/20/1992

05/21/1992
05/21/1992
05/21/1992

05/21/1992
05/21/1992
05/21/1992

95/21/1992
35/21/1992

05/21/1992
05/21/1992
05/21/1992

05/21/1992
05/21/1992
05/21/1992

ANALYSIS
DATE

07/29/1992
07/29/1992
07/29/1992

07/29/1992
07/29/1992

07/29/1992
07/29/1992

07/29/1992
07/29/1992

07/29/1992
07/29/1992

07/29/1992
07/29/1992

RESULT

32.2

971
59.8

37500
101

52
2170

1.79

88.9
474

0.88

19.4
90.7

2100
2790
051

4070
1180
053

QUALIFIER

J
U
J

U
j

u
J

u
u
J
J

J
J

UNITS

MG/L

MG/KG
MG/KG
MG/KG
MG/L

MG/KG
WG/KG
MG/L

MG/KG
MG/KG

MG/L

MG/KG
MG/KG

MG/KG
MG/KG
MG/L

MG/KG
MG/KG
MG/L

REPORTING
DETECTION

LIMIT
0.2

5.5
5.6
101
0.2

6.1
6.1
0.2

6.3
52
0.2

5.7
6.8

5.1
29.7
0.2

273
6.3
02

PARAMETER

Moisture Content
Moisture Content
Moisture Content

Moisture Content
Moisture Content

Moisture Content
Moisture Content

Moisture Content
Moisture Content

Moisture Content
Moisture Content

Moisture Content
Moisture Content

ANALYSIS
DATE

07/08/1992
07/08/1992
07/08/1992

07/09/1992
07/08/1992

07/09/1992
07/09/1992

07/09/1992
07/09/1992

07/09/1992
07/09/1992

07/09/1992
07/09/1992

RESULT

23.4
25.2
•7.5

21.3
21.9

21.7
235

194
264

206
22.9

169
243

UNITS

%WETW
%WETW
*WETW

%WETW
%WETW

KWETW
%WETW

%WETW
%WETW

%WETW
%WETW

%WETW
KWETW

WOODWARD-CLYDE CONSULTANTS PAGE 4 21-Sep-92



NL/TARACORP 89MC1UV

TABLE 28
2230 CLEVELAND DATA SUMMARY

ANALYTICAL REPORT
SAMPLE ID

SCL2230100AOOL
SCL2230100BOOL
SCL2230100COOL

SCL2230200AOOL
SCL2230200BOOL
SCL2230200COOL

SOR0001 100AOOT
SOR0001 100AOTO

SOR0002100AOOT

SOR0003100AOOT

PARAMETER

Total Lead
TpwlLead
Fotal Lead

Total Lead
Total Lead
Total Lead

FCLPLead
rCLPLead

FCLPLead

TCLP Lead

SAMPLE
COLLECTION

DATE
04/22/1992
04/22/1992
04/22/1992

04/22/1992
04/22/1992
04/22/1992

04/22/1992
04/22/1992

04/22/1992

04/22/1992

ANALYSIS
DATE

06/03/1992
06/03/1992
06/03/1992

06/03/1992
06/03/1992
06/03/1992

RESULT

525
422
148

1020
613
433

10.3
112

72.8

15.6

QUALIFIER UNITS

MG/KG-
MG/KQ-
MG/KG-

MG/KG-
MG/KG-
MG/KG-

MG/L
MG/L

MG/L

MG/L

REPORTING
DETECTION

LIMIT
5.8
6.2
5.9

6.2
6.1
6.0

PARAMETER

Moisture Content
Moisture Content
Moisture Content

Moisture Content
Moisture Content
Moisture Content

ANALYSIS
DATE

06/10/1992
06/10/1992
06/10/1992

06/10/1992
06/10/1992
06/10/1992

RESULT

19.4
19.4
18.6

20.9
19.1
18.7

UNITS

%WETW
^WETW
%WETW

%WETW
*WETW
%WETW

woonwARn-oi YDF CONSUI TANTS PAHF 1



TABLE 29
3108 COLGATE DATA SUMMARY

Nl/TARACORP 69MCANALYTICAL REPORT GENERATED: Sep 09.1992
SAMPLE ID

SOR0026100AOOL
SOR0026100BOOL
SOR0026100COOT

SOR0026200AOOL
SOR0026200BOOL
SOR0026200COO,

PARAMETER

Total Lead
Total Lead
rCLP Lead

Total Lead
Total Lead
Total Lead

SAMPLE
COLLECTION

DATE
05/13/1992
05/13/1992
05/13/1992

05/13/1992
35/13/1992
05/13/1992

ANALYSIS
DATE

07/28/1992
)6/26/1992

06/26/1992
96/26/1992
06/26/1992

RESULT
(ppm)

3390
11900

10.9

81.1
70.1
64.9

QUALIFIER

J

UNITS

MG/KG-
MG/KG-
WG/L

MG/KG-
WG/KG-
WG/KQ-

REPORTING
DETECTION

LIMIT
26.5
53.4

5.2
5.5
S.5

PARAMETER

Moisture Content
Moisture Content

Moisture Content
Moisture Content
Moisture Content

ANALYSIS
DATE

07/05/1992
07/05/1992

07/05/1992
37/05/1992
07/05/1992

RESULT

9.3
13.3

9.6
11.5
12.9

UNITS

%WETW
%WETW

%WETW
*WETW
%WETW

WOOD WARD-CLYDE CONSULTANTS PAGE 1



TABLE 30
1628 DELMAR AVENUE DATA SUMMARY

NL/TAKACORP89MC114V ANALYTICAL REPORT GENERATED: Sep 10, 1992
SAMPLE ID

SDE1628100AOOL
SDE1628100AOLD
SDE1628100BOOL
SOE1628100BOCO
SDE1628100COOL
SDE1628100CO.D

SDE1628200AOOL
SDE1628200BOOL
SD61628200COOL

SOR0025300AOOT

SOR0025400AOOT

PARAMETER

Total Lead
Total Lead
Total Lead
Total Lead
Total Lead
rpUMtfad

Total Lead
Total Lead
ratal Lead

TCLPLead

TCLPLead

SAMPLE
COLLECTION

DATE
03/03/1992
03/03/1992
03/03/1992
03/03/1992
03/03/1992
03/03/1992

03/03/1992
03/03/1992
93/03/1992

05/13/1992

95/13/1992

ANALYSIS
DATE

03/18/1992
03/19/1992
03/18/1992
03/18/1992
03/18/1992
03/18/1992

03/16/1992
03/18/1992
03/18/1992

RESULT

1620
1730
722
680
278
280

1250
833
107

0.47

0.11

QUALIFIERI UNITS

NIG/KG-
IMG/KG-
IMG/KG-
MG/KG-
IMG/KG-
IMG/KG-
LG/KQ-
IMG/KG-

: MG/KG-

MMO/L

IMG/L

REPORTING
DETECTION

LIMIT
5.9
6.0
5.7
5,8
5.7
5.5

6.2
6.3
9.4

PARAMETER

Moisture Content
Moisture Content
Moisture Content
Moisture Content
Moisture Content
Moisture Content

Moisture Content
Moisture Content
Moisture Content

ANALYSIS
DATE

03/05/1992
03/05/1992
03/05/1992
03/05/1992
03/05/1992
03/05/1992

03/05/1992
03/05/1992
03/05/1992

RESULT

18.4
18
17

17.5
16.5
167

22.7
22.4
225

UNITS

%WETW
%WETW
%WETW
%WETW
%WETW
*WETW

%WETW
%WETW
*WETW

wnnnwAon-n vnp TOMPI n TAMT<?



V

NL/TARACORP 89MC114V

TABLE 25
MISSOURI AVENUE DATA SUMMARY

ANALYTICAL REPORT GENERATED: Sep09, 1992
SAMPLE 10

SOR000710ABOOT

SOR000810ABOOT

SOR000910ABOOT

SOR001010ABOOT

SOR0013100KOOT

SOR0014100KOOT

SOR0015100JOOT
SOR0015100KOOT

PARAMETER

TCLP Lead

TCLP Lead

FCLP Lead

TCLP Lead

FCLP Lead

FCLP Lead

FCLP Lead
FCLP Lead

SAMPLE
COLLECTION

DATE
2/10/1991

2/10/1991

12/10/1991

12/10/1991

06/29/1 992

06/29/1992

06/29/1992
06/29/1992

ANALYSIS
DATE

01/07/1992

01/07/1992

01/07/1992

01/07/1992

RESULT
(ppm)

180

<0.65

235

82.5

3.94

<0.17

<0.19
0,68

QUALIFIER UNITS

VIG/L

MG/L

MG/L

MG/L

MG/L

VIG/L

MG/L
MG/L

REPORTING
DETECTION

LIMIT
0.65

0.65

0.65

0.65

WOODWARD-CLYDE CONSULTANTS PAOF1



TABLE
SAND ROAD DATA SUMMARY

NL/TARACORP 89MANALYTICAL REPORT GENERATED: SepQ9,1992
SAMPLE ID

SOR0022100COOL
SOR002210ABOOL

SOR0023100COOL
SOR002310ABOOL

SOR0024100COOL
SOR0024100DOOL
SOR002410ABOOL
SOR002410ABOLD

PARAMETER

Total Lead
Total Lead

Total Lead
rota I Lead

Total Lead
Total Lead

SAMPLE
COLLECTION

DATE
05/20/1 992
05/20/1 992

05/20/1992
05/20/1992

05/20/1 992
05/20/1992

ANALYSIS
DATE

07/29/1992
07/29/1992

07/29/1992
07/29/1992

07/29/1992
07/29/1992

Total Lead D5/20/1992 107/29/1992
Total Lead 05/20/1992 D7/29/1992

RESULT
(ppm)

318
1030

98
712

3490
141

7130
4200

QUALIFIER

J
J

U
J

J
J
J
J

UNITS

MG/KG
MG/KG

MG/KG
MG/KG

MG/KG
MG/KG
MG/KG
MG/KG

REPORTING
DETECTION

LIMIT
6.0
5.8

6.6
6.5

32.1
6.8
31.3
29.6

vnc n TAMTO



NL/TARACORP 89MC114V

TABLE
SCHAEFFER ROAD DATA SUMMARY

ANALYTICAL REPORT GENERATED: Sep 09, 1992
SAMPLE ID

SOR000410ABOOT

SOR000510ABOOT

SOR000610ABOOT

PARAMETER

TCLP Lead

rCLP Lead

FCLP Lead

SAMPLE
COLLECTION

DATE
12/10/1991

12/10/1991

ANALYSIS
DATE

01/07/1992

01/07/1992

12/10/1991 01/07/1992

RESULT
(ppm)

13

1.41

4.86

QUALIFIER UNITS

MG/L

MG/L

MG/L

REPORTING
DETECTION

LIMIT
0.65

0.65

0.65

wnnnwARn-n YDF n PACSP 1



NL/TARACORP 89MC114V

TABLE
VENICE ALLEYS DATA SUMMARY

ANALYTICAL REPORT GENERATED: Sep 09, 1992
SAMPLE ID

SVE0002100JOOT

SVE0004100JOOT

SVE0005100LOOT

SVE0008100LOOT

SVE0009100JOOT
SVE0009100JOTD

SVE0011100JOOT

SVE0013100JOOT

SVE0015100KOOT

SVE0017100JOOT

SVE0020100JOOT

PARAMETER

TCLP Lead

TCLP Lead

TCLP Lead

FCLP Lead

TCLP Lead
FCLP Lead

fCLP Lead

FCLP Lead

TCLP Lead

FCLP Lead

FCLP Lead

SAMPLE
COLLECTION

DATE
12/02/1991

12/02/1991

12/02/1991

12/03/1991

12/03/1991
12/03/1991

12/03/1991

12/03/1991

12/03/1991

12/03/1991

12/04/1991

ANALYSIS
DATE

01/07/1992

01/07/1992

01/07/1992

01/07/1992

01/07/1992
01/07/1992

01/07/1992

01/07/1992

01/07/1992

01/07/1992

01/07/1992

RESULT
(ppm)

<0.65

6.8

7.52

<0.65

1.53
0.92

5.64

<0.65

<0.65

93.4

2.59

QUALIFIER UNITS

MG/L

MG/L

MG/L

MG/L

MG/L
MG/L

MG/L

MG/L

MG/L

MG/L

MG/L

REPORTING
DETECTION

LIMIT
0.65

0.65

0.65

0.65

0.65
0.65

0.65

0.65

0.65

0.65

0.65

WOODWARD-CLYDE CONSUl TANTS PAHF 1 1-1 O^^N no



TABLE 8
\

SAMPLE IDENTIFICATION CODE DESCRIPTION
XL/TARACORP SUPERFUND SITE

Each sample has a unique sample identification. The identification consists of sample matrix
code, street code, lot number, boring number, sample depth code, and sample type. All of the
codes are listed in the following tables with their appropriate description. An example follows
to demonstrate the operation of the sample identification.

SMP1629200BOOL

S Sample Matrix (In this case, the sample matrix is soil, see SAMPLE
MATRICES table.)

MP Street Code (In this case, the sample location is on Maple Street, see STREET
CODE table.)

1629 Lot Number (In this case, the sample was taken at lot/house number 1629.)
2 Boring Number (In this case, the sample was taken from the 2nd boring on the

property.)
OOB Sample Depth (In this case, the sample was taken between 3 - 6 inches from the

boring indicated, see SAMPLE DEPTHS table.)
OOL Sample Type (In this case, the sample was analyzed for Total Lead, see

SAMPLE TYPES table.)

SAMPLE MATRICES

S SoiJ Sampled for Chemical Analysis &/or Geotechnical
W Groundwater Sampled from Monitoring Wells

WOODWARD-CLYDE CONSULTANTS PACE 1 September 21.



TABLE 8

SAMPLE IDENTIFICATION CODE DESCRIPTION
NL/TARACORP SUPERFUND SITE

STREET CODES
RESIDENTIAL

AD ADAMS
AL ALTON
BE BENTON
BR BRYAN
CH CHESTNUT
CL CLEVELAND
DE DELMAR
DV DENVER
ED EDISON
EL ELIZABETH
ER EDWARDSVILLE ROAD
GR GRAND
GW GREENWOOD
IO IOWA
KE KENNEDY
LE LEE
MA MADISON
MP MAPLE
MC McCAMBRIDGE
ME MEREDOCIA
NT NIEDRINGHAUS

OH
OL
RE
RR
SA
SP
ST

OHIO
OLIVE
REYNOLDS
ROCK ROAD
SALVETER
SPRUCE
STATE

WA WALNUT
WS WASHINGTON

ET
FI
NT
TL
SN
TW
TS

1 8th
5th
19th
12th
2nd
20th
22nd

WT W. 20th

INDUSTRIAL AND REMOTE FILL AREAS

BV BV & G TRANSPORT CA
OR OTHER REMOTE FILL CO

AREAS HA
RO RICH OIL ffl
TA TARACORP RS
TR TRUST 454 TE
VE VENICE ALLEYS

CARVER
COLGATE
HARRISON
HILL
ROOSEVELT
TERRY

WOODWARD-CLYDE CONSULTANTS PACE 3 September 21. 1992



TABLE 8

SAMPLE IDENTDFICATION CODE DESCRIPTION
NL/TARACORP SUPERFUND SITE

SAMPLE DEPTH

CODE DEPTH

OOA
OOB
OOC
OOD
OOE
OOF
OOG
OOH
001
OOJ
OOK
OOL
OOM
OON
OOP
OOR
OOS
OOT
OOU
00V
OOW
OOX
OAB
OAC
OGG

0-3 inches
3-6 inches
6-12 inches
1-2 feet
2-3 feet
3-4 feet
4-5 feet
5-6 feet
6-7 feet
0-2 feet
2-4 feet
4-6 feet
6-8 feet
8-10 feet
10-12 feet
12-14 feet
14-15 feet
13-15 feet
10-11 feet
15-16 feet
20-21 feet
25-26 feet
0-6 inches
0-1 feet
Top of Groundwater

WOODWARD-CLYDE CONSULTANTS PACE 3 September 21. 1992



TABLE 8
\

SAMPLE IDENTIFICATION CODE DESCRIPTION ,'' « \
NL/TARACORP SUPERFUND SITE ,x r

\

SAMPLE TYPE X, ' . -3 S
j. ' • *.^

OOG Geotechnical Sample
OGD Geotechnical Duplicate
OGQ Geotechoical QA Sample X'
OOL Total Lead Sample <
OLD Total Lead Duplicate Sample - Boring 1 \
OLQ Total Lead Quality Assurance \
OXM Total Lead, Boring 2, Duplicate ~t 1
OXX Total Lead, Boring 2, Duplicate - 9 2
GOT TCLP Lead Sample
OTD TCLP Lead Duplicate
OTQ TCLP Lead Quality Assurance
OTM TCLP Lead Matrix Spike
OTX TCLP Lead Matrix Spike Duplicate
OOW Groundwater Sample
OWD Groundwater Duplicate
OWB Groundwater Rinsate Blank
OWM Groundwater Matrix Spike
OWX Groundwater Matrix Spike Duplicate
OWQ Groundwater QA Sample
OWR Groundwater QA Matrix Spike
OWS Groundwater QA Matrix Spike Duplicate
OWT Groundwater QA Rinsate Blank
OTB Trip Blank
ORS Re-Sample

X•

WOODWARD-CLYDE CONSULTANTS PAGE 2 Srpirmber 21. 1992



APPENDIX L

SAFETY EQUIPMENT AVAILABLE ON-LOCATION



FROM JOB *
MINI DECON TRAILER INVENTORY
REVISED 12/20/90
PAGE -1-

BREATHING AIR

ACTUAL STD QTY ADD TAKE
COUNT STOCK TO OUT

————

————

3

2

3

3

1

1

3

1

1

1

1

3

4

EA

EA

EA

EA

EA

EA

EA __ __

EA

EA

EA

EA

EA ___ __

EA

UNIT
DATE

1
SEALI

STOCKED BY

EQUIPMENT

INV.
NUMBER

400176

400797

400185

400186

400088

400087

400086

400048

400123

400478

400165

400322

400015

DESCRIPTION

L.P. SCBA UNIT
UNIT I
EXTRA L.P. SCBA

EGRESS COMPLETE

EXTRA EGRESS CYL

100FT BREATH/AIR
HOSE

SOFT BREATH/AIR
HOSE

25FT BREATH/AIR
HOSE

CASCADE SYSTEM

VICTOR REGULATOR

3-WAY MANIFOLD

SURVIVAIR ADAPTER

SURVIVAIR LENS

ANT I -FOG



PAGE -2-
MINI DECON

RESPIRATORY PROTECTION

ACTUAL STD
COUNT STOCK

3

____ 36

_ 1

10

__ __ 5

10

2

____ 2

2

QTY

EA

PR

EA

EA

EA

EA

EA

EA

EA

ADD TAKE INV.
TO OUT NUMBER

400816

__ __ 400815

400189

__ __ 400142

__ __ 400388

400393

400394

400383

400391

DESCRIPTION

MSA FULL FACE RE5P

MSA GMC-HS CARTRID

EMERGENCY OXYGEN

MSA INHAL FLAPS

MSA EXHAL FLAPS

MSA CART GASKET

MSA HEAD STRAP

MSA FACE LENSE

EXHAL/VALVE FLAP



PAGE -3-
MINI DECON

PROTECTIVE CLOTHING

ACTUAL STD
COUNT STOCK

1

12

12

1

2

5

6

_ 6

1000

25

25

25

25

200

2

2

2

QTY

PR

PR

PR

EA

EA

EA

EA

EA

EA

EA

EA

EA

EA

EA

EA

EA

EA

ADD TAKE INV.
TO OUT NUMBER

__ __ 400022

__ __ 400341

400100

400366

__ __ 400367

__ __ 400348

__ 400021

_ 400110

400114

400806

400805

400062

400061

400063

400334

400333

400332

DESCRIPTION

ACID GLOVES

PVC GLOVES

CLOTH GLOVES

WHITE HARD HAT

BLUE HARD HAT

GRAY HARD HAT

HEADGEAR BRACKETS

CLEAR FACE SHIELDS

SAMPLE GLOVES

XLG SARAN SUITS

XXLG SARAN SUITS

XLG TYVEK SUITS

XXLG TYVEK SUITS

TYVEK HOODS

XLG ACID BIBS

XLG ACID COAT

LG ACID BIBS



PAGE -4-
NINI DECON

PROTECTIVE CLOTHING CONTINUE

ACTUAL STD
COUNT STOCK

__ 2

2

2

__ 12

12

___ 6

6

__ 2

2

2

_ 1

1

2

2

2

2

200

QTY

EA

EA

EA

EA

EA

EA

PR

PR

PR

PR

PR

PR

PR

EA

EA

EA

PR

ADD TAKE INV.
TO OUT NUMBER

__ __ 400331

400001

400000

400019

__ __ 400020

__ __ 400098

400042

__ __ 400291

400290

400289

__ __ 400286

400285

400206

400801

400800

400799

400820

DESCRIPTION

LG ACID COAT

MD ACID COAT

MD ACID BIB

PLASTIC ACID RING

RUBBER ACID RING

DUST PROOF GOGGLES

XLG TINGLEY BOOTS

PVC BOOTS SIZE 13

PVC BOOTS SIZE 12

PVC BOOTS SIZE 11

CHEST WADERS SZ 13

CHEST WADERS SZ 12

WADER SUSPENDERS

XLG RAIN GEAR

LG RAIN GEAR

MD RAIN GEAR

VINYL BOOTIES



PAGE -5-
HINI OECON

HAND TOOLS

ACTUAL STD
COUNT STOCK

____ 1

____ 1

2

____ 2

2

1

1

1

1

1

____ 1

1

1

1

1

QTY

EA

EA

EA

EA

EA

EA

EA

EA

EA

EA

EA

EA

EA

EA

EA

ADD TAKE INV.
TO OUT NUMBER

__ __ 400646

__ __ 400877

400170

__ __ 400171

400509

400160

400196

400164

400151

400093

__ __ 400132

400623

400837

400652

400633

DESCRIPTION

COMPLETE TOOL BOX

18" BOLT CUTTER

6" LH SCRAPER

LH POINTED SHOVEL

LH .FLAT SHOVEL

SH POINTED SHOVEL

SH FLAT SHOVEL

SPADE

GARDEN RAKE

SLEDGE HAMMER

R.R. PICK

3/8" DRILL

DRILL INDEX

PIPE WRENCH 36"

COME-A-LONG



PAGE -6-
NINI DECON

HAND TOOLS CONTINUE

ACTUAL STD
COUNT STOCK

____ 1

____ 1

1

1

1

1

1

1

1

3

3

1

1

1

QTY

EA

EA

EA

EA

EA

EA

EA

EA

EA

EA

EA

EA

EA

EA

ADD TAKE INV.
TO OUT NUMBER

_____ 400135

__ _ _ _ 400013

__ __ 400431

400159

400097

400607

400632

400108

t

400594

400593

400654

400851

400863

DESCRIPTION

MATTOCK AXE

SINGLE BLADE AXE

36" CROWBAR

SPUD BAR

18" PIPE WRENCH

24" PIP WRENCH

HAND SAW

PITCH FORK

PARTNER SAW

BLADE METAL

BLADE CONCRETE

SKILL SAW

BLADES FOR SKILL

20FT. LOG CHAIN



PAGE -7-
HINI DECON

SAMPLE EQUIPMENT

ACTUAL STD
COUNT STOCK

____ 1

24

24

1

2

2

____ 2

____ 4

1

1

2

QTY

RL

EA

EA

EA

PK

EA

EA

EA

EA

EA

EA

ADD TAKE INV.
TO OUT NUMBER

__ __ 400119

400157

400158

400207

7400035

PUMP

*

__ __ 400808

__ __ 400456

400874

400499

400363

DESCRIPTION

SAMPLES LABELS

QUART SAMPLE JAR

802 JAR W/LID

WATER FINDER PASTE

PH STRIPS 0-14

1 1/2" HOMELITE
PUMP

1 1/2" SUCTION
HOSE

1 1/2" DISCHARGE
HOSE

1 1/2" BRASS FIRE
NOZZLE

3/4" PORT/PUMP W/
GARDEN HOSE

1 1/2" SUCTION
SCREEN



PAGE -8-
MINI DECON

MISCELLANEOUS

ACTUAL STD
COUNT STOCK

1

10

____ 2

2

____ 2

1

1

6

__ 1

____ 1

2

12

____ 2

2

1

____ 1

2

2

QTY

EA

RL

EA

EA

EA

EA

EA

RL

EA

EA

EA

EA

RL

EA

EA

EA

RL

RL

ADD TAKE INV.
TO OUT NUMBER

400867

400066

__ __ 400046

400047

_ 400082

400203

__ __ 400067

400557

__ __ 400871

__ __ 400842

400111

.400373

__ __ 400543

400037

400052

_ 400117

400204

400202

DESCRIPTION

50FT GARDEN HOSE

DUCT TAPE

SH SCRUB BRUSH

LH SCRUB BRUSH

PLASTIC 5GAL BUCK

TRASH CAN

LARGE FUNNEL

PAPER TOWELS

5GAL SAFETY CAN

2 1/2 GAL SAFE CAN

FLASHLIGHT

BATTERIES SZ D

TRASH BAGS

UPRIGHT BROOM

WATER COOLER

ICE CHEST

VISQUEEN

FLAGGING TAPE



PAGE -9-
HINI OECON

MISCELLANEOUS CONTINUE

ACTUAL STD
COUNT STOCK

3

____ 1

____ 3

1

1

1

____ 2

2

2

1

QTY

QT

RL

EA

RL

EA

EA

EA

EA

EA

EA

ADD TAKE INV.
TO OUT NUMBER

__ __ 400590

__ __ 400116

400888

400121

GENERAL SAFETY

400106

__ __ 400315

400343

400081

400078

DESCRIPTION

2-CYCLE OIL

TIE WIRE

INSECT

CAUTION TAPE

MOP FLOOR

LG FIRST AID KITS

FIRE EXTINGUISHER

SAFETY HARNESS

SM EYE WASH BOT

LG EYE WASH STA



PAGE -10-
MINI DECON

BARREL HANDLING EQUIPMENT

ACTUAL STD
COUNT STOCK

1

____ 1

1

____ 1

2

2

1

12

1

____ 1

2

1

____ 1

1

QTY ADD
TO

EA

EA __

EA

EA __

EA

EA

EA

EA

RL

EXPLOSION

EA __

EA

EA

EA __

EA

TAKE INV.
OUT NUMBER

400129

——

__ 400625

400644

400618

400380

400835

400137

PROOF EQUIPMENT

__ 400523

400080

400230

__ 400231

400253

DESCRIPTION

STEEL BUNG WRENCH

BARREL FILLER

BARREL SUCKER

1/2 "IMPACT WRENCH

15/16" D/W SOCKET

1/2 "DRIVE RATCHET

NYLON CHOKERS

MEAN STREAK

3/8" POLY ROPE

BRASS TOOL BOX

EXPLO/ PROOF
FLASHLIGHT
BRASS LH POINT
SHOVEL
BRASS LH FLAT
SHOVEL
BRASS RR PICK



PAGE -11-
MINI DECON

ELECTRICAL EQUIPMENT

ACTUAL STD QTY ADD TAKE INV. DESCRIPTION
COUNT STOCK TO OUT NUMBER

2 EA __ __ 400792 SATELLITES

2 EA 400795 SATELLIT STAND

2 EA 400518 SOFT 110 EXT CORD



INTERIOR DAMAGE INSPECTION SHEET
MINI DECON TRAILER

I_____

Based on your visible inspection of this unit, what is the
condition of the below noted items:

1. CABINETS

a. SCRATCHES

b. HINGES

c. HANDLES

d. SHELVING

2. LOCKERS

a. DENTS

b. HINGES

c. HANDLES

3. ELECTRICAL

a. LIGHTS

b. RECEPTACLES/COVERS

C. SWITCHES/COVERS

4. PLUMBING

a. FIXTURES

b. LEAKS

5. BENCHES



6. FLOOR

7. DOORS

8. OTHER (Please Specify)



D A I L Y E Q U I P M E N T L I S T

CARS

1-TON STAK

VAC TRUCK

PICKUPS

2-TON
STAKE

SKID UNIT

VANS

TRACTORS

SHOWERS

1-TON BOX

BOOM
TRUCK

-

DECONS

2-TON BOX

DUMP
TRUCK

DROP DECK

DATE
*- Out of Service



DISC TRLS

CAT D-3

CAT 936

BOX TRLS

CAT D-6

CAT 215

UTILITY TRL

CAT 950

CAT 225

LAB TRLS

CAT 963

BACKHOES

COOK TRLS

CAT 930

GUZZLERS

DATE
* - Out of Service



GRAPPLERS J.Y. GRAPP SHEARS TANKERS DRILL RIGS

OTHERS

DATE
' - Out of Service



VAC TRUCK INVENTORY FROM JOB #
REVISED 12/16/91

ACTUAL STD QTY ADD
COUNT STOCK TO

___ 1

___ 1

1

___ 1

1

___ 1

1

1

___ 1

1

2

1

___ 1

___ 1

___ 1

___ 1

___ 1

1

EA ___

EA ___

EA

EA ___

EA

EA ___

EA

EA

EA ___

EA

EA

EA

EA ___

EA ___

EA ___

EA ___

EA ___

EA

UNIT #
DATE SEAL »
STOCKED BY

TAKE DESCRIPTION
OUT

___ 1 1/2" DOUBLE MALE OPW

___ 1 1/2" DOUBLE FEMALE OPW

1 1/2" CAP

___ 2 "DOUBLE MALE OPW

2 "DOUBLE FEMALE OPW

___ 2" FEMALE TO 1 1/2" MALE OPW

3 "DOUBLE MALE OPW

3 "DOUBLE FEMALE OPW

___ 3" FEMALE TO 2" MALE OPW

3" FEMALE TO 1 1/2" MALE OPW

3"SCROPPER CAPS

11/2" NOZZLE W/MALE OPW

___ 6" CAP OPW

___ 4" FEMALE TO 3" MALE OPW

___ 6" FEMALE TO 3" MALE OPW

___ 3" CAP

___ 6" FEMALE TO 4" MALE OPW

12 TON JACK



VAC TRUCK INVENTORY
REVISED 12/16/91
PAGE -2-

ACTUAL STD
COUNT STOCK

4

6

___ 2

1

4

___ 4

___ 4

4

___ 1

4

___ 1

1

___ 1

1

___ 1

___ 1

1

___ 1

1

QTY ADD
TO

EA

EA ___

EA ___

EA

EA

EA ___

EA ___

EA

EA ___

EA

EA ___

EA ___

EA ___

EA ___

SET ___

EA ___

EA ___

EA ___

EA

TAKE DESCRIPTION
OUT

___ QT PUMP OIL 20WT NON-DETG)

___ 20'X3" SUCTION HOSE

___ 24" PIPE WRENCHES

20' ROPE

1 1/2" GASKETS OPW

___ 2" GASKETS OPW

___ 3" GASKETS OPW

4" GASKETS OPW

___ FIRE EXTINGUSIHER 2 1/2 LB

6" GASKETS OPW

___ 3/4" CHOCKER CABLE

___ ROLL OF TIRE WIRE

___ JUMPER CABLE

LINEMANS PLIERS

___ SET HIDE-A-WAY KEYS

___ LOG BOOK (MILEAGE)

___ FLASHLIGHT W/BATTERIES

___ VEHICLE INSPECTION BOOK

FIRST AID KIT
FUEL PERMITS REGISTRATION SHOP CLOTHS



APPENDIX M

WORK ZONES



BROADWAY

I

ASPHALT
PARKING

LINCOLN AVENUE

LEGEND

SURrACE LOCATIONS OF BATTERY CASING MATERIAL
(Dmw or MCA amaa. w* wr •» i

>50X SURFACE COVERAGE

<50X SURFACE COVERAGE DRAFTi_..._._. _
0
E

SCALE

50 100

FEET

NL/TARACORP SUPERFUNO SITE
GRANITE CITY, ILLINOIS
PRE-OESICN FIELD INVESTIGATION

PKOJCCI MO

89MC114V

Woodward-ayde
Consultants

»H •» cu 7/M/92
)SCM tf
MHO 8Y

REMOTE FILL AREAS: I '* "°VENICE ALLEYS TLINCOLN AVE.____i or 5 6



-pi

o

ouz

b
UJ

ASPHALT

LEGEND

SURFACE LOCATIONS OF BATTERY CASING MATERIAL
fDffDff V MCA CfflHMfB, HN0 MOT K

>50X SURFACE COVERAGE

<50* SURFACE COVERAGE

TRACE

BROADWAY

^____-— — 7~ UTILITY POLE

' "'A' ' ' >>>>>>> > > > >/.^_J^T y y y y x y y y x x y y y y

*™ fcONCRETE4Uir 'BLOCK
GARAGE

s- UTILITY POLE

/ / / / / >V A/ r r / r > 7 > r r r f \
s s s s s s sir's s s s s s s s s s s s

vEoom
41S.2V

LINCOLN AVENUE

RIAL

0
CE

SCALE

SE
VE

NT
H 

ST
RE

ET

//
NLAARACORP SUPERFUNO SITE »"»*" NO

... GRANITE CITY. ILLINOIS HQMCtUV
F\n A CT ' PRE-DESIGN FCLD INVESTIGATION """̂
UKAI"' ' Woodward-dyd* 9

so )00 ConsultanU _ ___
-^^^~a**mm mJ vmtr<cul/\*/91

FEET MW »f
REMOTE FILL AREAS: 1 «• "°

VENICE ALLEYS TUNCOLN AVE 1 6



LEGEND

SURFACE LOCATIONS OF BATTERY CASING MATERIAL

>50X SURFACE COVERAGE

<SOX SURFACE COVERAGE

/ / / / / / / / / / / / / / / / / / / / / / / / / / .

NL/TARACORP SUPERFUNO SITE
GRANITE CITY. ILLINOIS
PRE-DESIGN FIELD INVESTIGATION

PHOJtCI MO

89MC114V

Woodward-Ctyd*
ConsuKants

OKH BY cu 7/M/92
OSCM BT:
:MKD BY

REMOTE FILL AREAS:
VENICE ALLEYS (ABBOTT ST.)

2 OF 5



og

I
o

GRANVILLE STREET

LEGEND

SURFACE LOCATIONS OF BATTERY CASING MATERIAL

VCOOH
412.17'

CONC. PAD

' ' / S / / Mf / / / / / /

>SOX SURFACE COVERAGE

<SOX SURFACE COVERAGE

GARAGE
VE0010
41J.1S'

///////////// / / / / / / / / / / / / / / / / /
VEOOM »otir

VE0008 LOCATION
APPROXIMATE W/OUT
PERMANENT MONUMENTS

O
K

WEBER STREET

DRAFT
0
e

SCALE

SO 100
i3
FEET

NL/TARACORP SUPERFUNO SITE
GRANITE CITY. ILLINOIS
PRE-DESIGN FIELD INVESTIGATION

Woodward-Clycto
Consultants

OKH BT CU 7/1 </92
OSCH BT:
CHKD er

POOJtCT HO

B9MC114V

REMOTE FILL AREAS:
VENICE ALLEYS (WEBER ST.)
_______3 OF 5

nc NO
8



ORIOLE STREET

LEGEND

SURFACE LOCATIONS OF BATTERY CASING MATERIAL

VCOOI2
408.OT

MANHOLE -\

\
STORY

GARAGE

9'

VENICE CITY
STREET DEPARTMENT

VE0013
400.3T

VC0014
4O7.C4-

VE001S
407.73-

KLEIN AVENUE

LOCATION OF VE0014 IS APPROXIMATE
DUE TO LACK OF MONUMENTS.

>50X SURFACE COVERAGE

<SOX SURFACE COVERAGE

TRACE

DRAFT

0
c

SCALE

50 too
ia
FEET

NL/TARACORP SUPERFUNO SITE
CRAMTE CITY. ILLINOIS
PRE-DCStGN FIELD INVESTIGATION

PBOJCCI NO

89MC114V

Woodward-Clyd*
Consultants

am v cu 7/14/92 REMOTE FILL AREAS:
VENICE ALLEYS (KLEIN AVE.)

re. MO
9



LEGEND

SURFACE LOCATIONS OF BATTERY CASING MATERIAL
moot IM •• ton mmm

>50X SURFACE COVERAGE

<SOX SURFACE COVERAGE

TRACE

BUILDING LOCATIONS APPROXIMATE.

SLOUCH ROAD

DRAFT NL/TARACORP SUPERFUND SITE
GRANITE Cmr. ILINOIS
PRE-DESIGN FCLO (NVESDGATION

PWOItCT MO.

89MC1HV

Woodward-Clyd«
Consult anU

o«* m cu 7/14/92
DSCH »»

REMOTE FIU. AREAS: .
VENICE ALLEYS (SLOUGH RO )| 10

OF



CARVER STREET

LEGEND

SURFACE LOCATIONS OF BATTERY CASING MATERIAL

>SOX SURFACE COVERAGE

<50X SURFACE COVERAGE

0
e

SCALE

20 .
FEET

DRAFT

NL/TARACORP SUPERFUNO SITE
GRANITE OTf. ILLINOIS
PRE-DESICN HELD INVESTIGATION

Woodward-Clyde
Consultants

PftOJCCl NO

89MC114V

am BY cu 7/14/92
DSCH. BY:
H«D gr

REMOTE FILL AREAS:
108 CARVER ST.

EAGLE PARK ACRES)

FK NO

12



OUTLINE OF AREA WHERE RESIDENTS
INDICATED OLD'SLOUCH AREA W/
FILL MATERIAL fVAS LOCATED.

X X X X
' x x x x x x x x x x

' X X X X X X X X X X X X /

' ' 'FARMER' X X X X X X X
/ ' Cxitm/OF x x x x x x x
XXX nitiNCX X X X X X X X
x x x x x x x x x x x x x x
x x x x x x x x x x x x x x
x x x x /^7f7~7J^){ xxx

x x x Xx^X/yy/ / / /
x x x x x x x x x x x x x

x x x x x XGXHOBSIX x x x x
j x x x / x x x x x x x x x x

PILE OF CINDER BLOCKS
HARRISON 202/1

406.87

^/^

LEGEND

SURFACE LOCATIONS OF BATTERY CASING MATERIAL
imm gr MIA OHMin. **• wf fro* XMUD)

>50X SURFACE COVERAGE

<50X SURFACE COVERAGE

OLD CAR

UTILITY POLE

NL/TARACORP SUPERFUNO SITEGRANITE CITY. ILLINOIS
PRE-DESIGN FIELD INVESTIGATION

Woodward-Clyd*
Consuttants

MWJCCI MO

89MC1I4VI

SCH BT
HKO BT

'4/92 REMOTE FILL AREAS:
202A HARRISON ST.

Ire NO
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